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PREFACE 
Environmental problems have attracted the attention of a w ide cross-
section of people all over the world but momentum has gained since the 
last three decades. People are now seems quite concerned about a 
variety of problems like global warming, decreasing oxygen, draughts, 
famines, floods, scarcity of fuel, fire wood and fodder, water and air 
pollution etc. which have adverse effects on the environment. 
The most important issue for the survival of human beings is the 
protection of environment and ecosystem, which is highly important 
for the fulfillment of human needs because resources are not unlimited 
in the environment and decrease day by day. 
An ecosystem may be defined as a functioning interacting system 
composed of one or more living organisms and their effective 
environment, both physical and biological. The environment includes 
air, water and the inter-relationship which exists among them. Any 
disturbance to any of these factors have inevitable repercussions on 
others. 
The interaction of man-land and resources and their utilization occupies 
a vital position when one talks of ecology, ecosystem and ecological 
imbalance and conservation. The geographers and its practitioners have 
authentic claims and genuine concern to understand this intricate and 
complex relationship as it leads to certain spatial structures, which need 
a holistic frame of analysis and understanding. Spatial concern is the 
domain of geography and its methods and techniques invariably call for 
a full time approach and understanding. 
Geography, while dealing with environment and environmental issues. 
adds an important dimensions as it basically interprets complex 
environmental issues on an anthropogenic, transformation matrix. 
Food chain systems of energy transfer and chemical element recycling 
achieve natural balance and sequence with in undisturbed ecosystems. 
Humans, however, have had a long record of altering the smooth How 
of these cycles. The impact of humans upon the environment are 
complex and are never isolated. An external action that impinges upon 
any part of the web of nature inevitably triggers chain reactions. The 
ultimate impact of which appears never to be fully anticipated. Human 
intervence, and fragile structure of the environment disrupts and this 
process is on increase rapidly. 
Human beings are part of the natural environment and depend for their 
lives on the water, air, food and energy resources that the biosphere 
contains. It is well established fact that human can not manipulate, 
distort, pollute or destroy any part of the ecosystem without 
diminishing its quality or disrupting its structure. 
The increasing population and poverty are the fundamental causes 
which make people over-exploit the natural resources of the country 
like land, forest and water for meeting their basic needs for 
employment, for shelter for fuel and fodder for their cattle. It is widely 
recognized that population growth is essentially the result of poverty 
and lack of education. However, the change of environment by human 
action is as old as the history of mankind itself. 
Today 's ecological problems are rooted in the deterioration of natural 
environment through industrialization and urbanization of man's mode 
of life, exhaustion of traditional energy and raw material sources, 
constant growth of demographic pressure on nature, disturbance of 
natural ecological equilibrium, the economic elimination of individual 
species of plants and animals, the negative consequences of pollution 
of nature by the waste of economic activity etc. 
Steady scientific and technical progress has secured an unprecedented 
growth of man 's power in relation to nature. We have developed a 
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scientific and technical civilization that is encroaching heavily on 
nature. But we must not interfere with nature without restriction, 
without allowing for the possible negative consequences of our activity. 
The more we become independent of nature the more we should 
understand that we couldn' t adopt an antagonistic approach towards 
nature. 
The alarming and dangerous signs of ecological crisis and degradation 
of our planet 's biosphere through the impact of mounting activities of 
man is forcing the worlds scientific community to seek a way out of the 
situation unwillingly created and to revise the very concept of 
rationality in our effects of nature. 
A key to a cardinal solution lies in an understanding of the nature of the 
ecological balance in terms of macro and micro ecosystems and a 
planned management of environmental resources in a truly rational and 
scientific basis. 
The scientific community has now started to respond in a positive 
manner to the ecological challenge. The international council of 
scientific unions has now come out with an action plan for its 
International Geosphere- Biosphere Programme. 
The present study 'Ecology and Environmental Management in 
Dehradun District' aims at identifying the effect of anthropogenic 
interference on forestry, agriculture and land use practices, mining, 
industrialisation and urbanisation and also to find out how far they are 
effective in bringing about ecological imbalance. Suitable ecological 
basis of environment management has also been incorporated in the 
study. The present dissertation is divided into six chapters. The first 
chapter states the conceptual framework, research problems, aims and 
objectives, geographical base of the study area and database and 
methodology. The second chapter deals with the physical selling, 
techno economic and socio cultural base of the study area. The third 
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chapter deals with ecological perspective, on man environmental 
relationship and also presents a brief picture of various environmental 
problems and their effects. The fourth chapter is devoted to 
environmental pollution. The fifth chapter has been devoted to find out 
the pressure on ecological resources of urbanization, mining, 
agriculture, forestry and recreation and leisure. The sixth chapter deals 
with the ecological basis of environmental management. 
V l l l 
CHAPTER 1 
INTRODUCTION 
1.1 CONCEPTUAL F R A M E W O R K 
C O N C E P T O F E C O L O G Y 
When dealing with issues related to Ecology and Environmental 
Management, it is beneficial, for the sake of conceptual clarity, to begin 
with a succinct explanation of the term "Ecology". The study of the 
interactions between living systems and their environment is the 
science of ecology. Ecology is a study of organisms in their natural 
home or habitat and its objective is to discover and understand the 
relationship between living things and their environment. The 
Webster 's Dictionaiy has aptly explained ecology as "the totality or 
pattern of relation between organisms and their environment". It may 
be also defined as the interaction of organism with their chemical and 
physical environments (odum, E.P., 1971). 
An ecologist deals with the effect of environment on the organism, its 
interaction with another organism under specific environment, is also a 
subject matter of this field. Autecology and Synecology are the two 
different fields of ecology. Where individual species and biotic 
communities with their environmental conditions are studied 
respectively.(Singh, B.D., 1992) 
These are special ized 'aspects of ecology such as ecology of forest, 
desert, grassland, fresh water, marine water etc. But conservation, 
ecology, resource and pollution ecology have gained recently purposive 
importance for study infact. 
BASIC C O N C E P T S O F E C O L O G Y 
Like other sciences ecology too has its own principles and basic 
concepts, which are as follows; 
1. All living organisms and their environment are mutually reactive, 
affecting each other in various ways. Animal population, tlora and 
vegetation are interdependent through the environment and are 
mutually reactive. 
2. Environment, which is actually a complex of several inter-related 
factors and is much dynamic (ie. Varying with time and space), 
works as a sieve selecting organisms for growth from so many forms 
, as its one or the other factor becomes critical stages of the life 
cycle of the species. 
3. The species put each effort to maintain its uniformity in structure, 
function, reproduction, growth and development by preservation of 
its genetic pool. 
4. It is not only the environment which influences the life of the 
organisms, but organisms too modify their environment as a result 
of their growth, dispersal, reproduction, death, decay etc. Thus, the 
environment is caused to change due to the organism's activities. 
The dynamic environment and organisms make ways for the 
development of different kinds of organisms through a process 
known as succession. The process continues till the development of 
a community which is now more or less stable and is now able to 
keep itself adjusted in equilibrium with the environment. The fmal 
stage of community is called a climax. 
5. Clements and Shelford (1939), how ever, put forth a concept of 
biome where in all plants and animals are related to each other by 
their coaction and reaction on the environment. According to their 
view, under similar climatic conditions, there may simultaneously 
develop more than one communities, some reaching to climax stage, 
others under different stages of succession. This complex of several 
communities in any area, represented by an assemblage of different 
kinds of plants, animals etc., sharing a common climate, is called a 
hionie. 
In the above account, basic concepts of ecology have been explained 
mainly upon structural basis. However, with the introduction of 
ecosystem concept in ecology, functional aspects along with the 
structural ones are also to be strongly emphasized. Tanseley (1935) thus 
emphasized the role of environment, with its various factors interacting 
with each other in his comprehensive term ecosystem which involves 
all the non-living and living factors working in a complex. With this 
new concept in modern ecology, following are the basic concepts: 
1. When both, biotic and abiotic components are considered, the basic 
structural and functional units of nature are ecosystems. Discrete 
biological units consists of population and communities occupies a 
specific niche, a unique functional position with respect to other 
organisms with which it interacts. 
2. There exists varying degrees of +, - or even neutral interactions 
among organisms, at both, inter and intra specific levels, which 
determine along with abiotic parameters, the degree of success a 
particular population has within a given habitat. 
3. Also, there are involved energetic of ecosystem, as energy is the 
driving force of this system. The radiant energy is trapped by the 
autotrophic organism (producers) and is transferred as organic 
molecule to the heterotrophic organisms (consumers). This energy 
flows is unidirectioiial or non-cyclic. 
4. The chemical components of the ecosystem move in defined cycles-
biogeochemicai cycles. 
5. Successful growth of the organism is governed by limiting factors. 
6. Under natural conditions, different kinds of population undergo 
succession. Ecosystems undergo an orderly process of change with 
time, passing from a less complex to a moi'e complex state. This 
process involves not only changes in the physical environment of a 
community. The terminal or stabilized state is known as the climax. 
7. Then come the probabihties of disi-uption and exploitation oi" 
ecosphere. As a result of natural condition or activities of man, 
species diversity of an ecosystem is reduced. M a n ' s exploitation of 
ecosystems is directed towards channeling productivity to his needs. 
Applied ecology or human ecology is the use of ecological concepts 
to describe human activities and the determination of ways in which 
people can best attains their needs from ecosystems. Ecosystems 
which are substantially altered by human activities are called 
managed, where as those free from such disturbances are referred to 
as natural. (Sharma, P. D., 2001) 
E N V I R O N M E N T A L M A N A G E M E N T 
Management implies an element of conscious choice from a variety of 
alternative proposals and further more than such a choice involves 
purposeful commitment to recognized and desired objectives. Where 
ever possible management implies to the deliberate adoption of a 
strategy or number of strategies designed to meet realistically short-
term objective. Environmental management is concerned with the man-
environment interface, that complex boundary where bio-physical and 
socio-cultural systems interact (Hare 1970). 
Environmental conservation is an integral part of any developmental 
process and an essential element in ensuring that our efforts in suitable 
development for present and future generations. After the independence 
of the country there has been considerable progress in almost all sectors 
of our life and economy. Food production has increased and there has 
been a growth in the industrial output. Old settlements have grown and 
new have come into existence. Huge multipurpose pi-ojects have been 
constructed to supply water to the fields and generated electricity. 
Roads have been built connecting remote corners of the country. We 
have been able to transform nature with the help of technology at our 
command. In this mad race for progress, it has been forgotten that the 
natural resources were being over exploited and some of the projects 
wei"e causing environmental degradation. 
The main areas where the ill effects of environmental degradation are 
being felt are in water and air pollution, desertification and soil erosion 
as a result of deforestation. India is listed as the 10^^ industrialized 
nation of the world. The process of industrialization has taken place at a 
rapid state and has been responsible for the pollution of water and air. 
For our needs we use water from rivers, streams and ground water. It is 
used both for food and drink and for transportation, energy wastes 
disposal and so on. Lakes and reservoirs have been created, rivers 
damned, watercourses changed and canals constructed. With the 
passage of t ime the demand of water is increasing. Industry, agriculture, 
irrigation, mining, power generation and the concentration of millions 
of people into the cities watered by rivers, contribute to pollution. One 
of the greatest threats is the spread of water borne diseases. In India 3 
children under 5 die from diarrhoea every minute. The disease is 
usually contacted from drinking polluted water. The country has a rural 
population of over 500 million people. Of these 98 percent have no 
form of sanitations, and almost 70 percent have no safe supply of 
drinking water. In order to check the industrial pollutants the 
government has already passed the water Act in 1974 and all the 
industrial projects having environmental implications are cleared after 
careful scrutiny. However, domestic waste is the biggest problem than 
the industrial effluents because the industrial waste constitutes only 10 
percent of the domestic sewage. In India the program of 
implementation of sewage sector is still at a low key. In Uttar Pradesh 
the level of pollution from domestic waste is 66 percent while it is 84 
percent and 78 percent in Bihar and Bengal respectively. Of the 218 
cities along the bank of Ganga only a dozen have full-fledged sever 
system, 44 cities only partial and the rest don ' t have any sewer system. 
As serious as water pollution is to the health and welfare of man, in 
many parts of the country, air pollution represents even a more serious 
threat to human existence. Air pollution arises from increasing 
automobile, truck and bus traffic and industrial growth. It has been 
conclusively proved that pollution is responsible for numerous 
respiratory diseases. Hydrocarbons discharged from bituminous coal, 
petrochemical manufacturing process and automobile exhaust have 
boosted up the rate of lung cancer and the worst affected are the 
children. The effects of air pollution are also felt on trees, plants and 
crops and on human beings. Similarly damage to property is another ill 
effect of pollution. 
The increasing demand of energy has turned our attention to the 
generation of nuclear energy for peaceful purposes. It may be added 
here that the radioactive waste produced by today 's nuclear power 
plants will have to be safely managed for periods longer than the 
whole-recorded history. 
Another problem relates to desertification and soil erosion. Experiments 
have shown that the process of desertification is man-made and it is not 
the climate, ^vhich is causing the deserts to expand. Infact it is not the 
deserts, which are expanding but that the land near them is itself 
deteriorating. Grazing by goats and other animals ' remove the 
vegetation from the desert fringe, the soil becomes bare and ultimately 
converted into desert. 
Plants too have suffered adversely from the onslaught of human 
activities. The forest wealth of the country has deteriorated at an 
alarming rate during the last few decades. Currently the forest cover is 
about 12% in contrast to the National Forest Policy, which recommends 
that 3 3 % of the total land should be under forest. Large-scale 
deforestation has caused firewood famine in many parts of the country. 
Deforestation in the Himalayas and the Western Ghats has already 
created problem of land slide and soil erosion on a gigantic scale. 
Accelerated siltation of dams and riverbeds caused by deforestation has 
a most devastating effect on the ecology and economy of the country. 
Environmental versus development has been an old debate and 
questions have often been raised whether it is possible for a country 
like India to have or even want to have both environment and 
development and is environmental protection not a luxury. The 
environmental debate has turned away from a conservation viewpoint 
to that of a development one because good environmental management 
is essentially good resource management. This raises a number of 
questions such as whom do resources benefit in society? Whom does 
the current resources consumption and utilization pattern benefit most? 
These are political questions but with major environmental 
implications. Are forest, for instance, a resource to meet the need of the 
forest people or a few rich contractor who wants to meet the demands 
of rich people living in urban areas? Are river resources for the people 
who drink water from it and earn a living by fishing in it or are they 
cheap dump yards for urban and industrial India to get rid of its waste 
without caring for the village downstream. It should be realized that in 
a poor country like India environmental damage is usually a 
consequence of poverty. It is because they have no other fuel with 
which to cook their food that people fell trees and with dungs, they over 
graze the poor pastures because they must eat and make a living. Now 
if there are people who blame the poor farmers for destroying the trees 
and nomads for over grazing the pasture they are expecting an 
unreasonable sacrifice. They in effect are inviting the poor to die so that 
the plants and grasses can live. It would be absurd and immoral. The 
protection of non-humans must follow the protection of humans for 
there is no other way in which it would be achieved. The two goals are 
in separable and environmental protection has an economic, social and 
political aspect. (Amani, K. Z., 1988) 
^ Environmental management attempts to integrate natural and social 
system for the benefit of the latter and without being detrimental to the 
stability of the former. Environmental managenaent is proper, natural 
and scientific resource use and management. It therefore calls for an 
interdisciplinary approach to the problem resource utilization and their 
recycling. The central theme of environmental management is thus the 
reduction or minimization of the impact of liuman activities on the 
physical and ecological environment. 
According to B.P.Pal, (1982) there is need for rapid and intensive 
development of many kinds to ensure a better quality of life for the 
people. But this has to be done without undue damage to the 
environment so that its capacity to support life is not unduly impaired. 
N o thinking person will say that there must be no development and that 
the environment must remain exactly as it is. But what we wished was 
that in planning steps to ensure that resources, particularly the non-
renewable ones are damaged as little as possible. 
Many conservationalist fear that it has taken so long to become aware 
of the need for wise environmental management based on the principles 
of ecology that the best we can hope for now is to prevent further 
disruption of natural ecosystems and resources exploitation and 
environmental pollution. (Khashoo, T. N. , 1980) 
Thus man is firmly located as a part of global ecosystems, which 
depends on him much as he depends on it even though the viewpoint of 
the environmental management process is fundamentally that of man, 
v/hose decisions determine whether he himself or even the rest of the 
global ecosystem will survive at all. 
If man is prepared to limit growth and settle for condition of economic 
and ecological stability. Population should be established by equalizing 
birth and death rates. Industrial growth must stop except to replace old 
facilities. Behavioral pattern must change: man must learn to prefer 
services, such as education and recreation, to material goods. For what 
use is it, if in promoting economic growth, man creates an environment, 
which is not a joy to live. 
OBJECTIVES OF THE ENVIRONMENTAL MANAGEMENT 
The objectives of the environmental management are so varied as each 
individuals or groups values, perspection, needs and preferences. The 
objectives of comprehensive environmental planning have traditionally 
been separated into three areas; the protection of physical and menial 
health, the enhancement of economic values and the preservation of 
sensory and participatory pleasure. It is to be life supporting, it is to be 
useful and it is to be beautiful (Kates, 1969), (Styam, Sliivam and 
Sundaram). The objective is often generaUzed as the maintenance of 
environmental quality a term which is interpreted differently by 
different people, ranging from 'zei-o population growth ' simplicity of 
life and eradication of poverty for decent human existence and from the 
survival of human species, to an environment that not only sustains, life 
but enriches life, harmonising the works of the m a n and nature for the 
greater good of all (Mikesell, 1974). 
APPROACHES TO ENVIRONMENTAL MANAGEMENT 
There are tw^o approaches to environmental management; preservative 
and conservative. The first approach pleads for non-interference in 
physio-biotic world and complete adaptation by man to it. Adaptation is 
treated here in the more restricted sense of tolerance, where stress is 
recognized but in the short term at least is accepted with no alternation 
to an existing way of life. The second approach, on the other hand, 
leaves room for man ' s adjustment with physio-biotic environment. 
Adjustment involves some kind of positive and deliberate reaction 
usually aimed at reducing the impact of the noxious element and is 
therefore, homeostatic in nature (O. Riordan, 1971). 
1.2 STATEMENT O F T H E P R O B L E M 
Defence and preservation of the environment is one of the most 
pressing problems of our time. Today we have reached critical points in 
several areas of man ' s impact on nature. The progressive development 
and the very existence of modern civilization depend upon a 
constructive solution of the problem of man ' s relation with his habitat. 
Today 's ecological problems ai'e rooted in the determination of national 
environment through industrialization and urbanization of man ' s mode 
of life, exhaustion of tradition energy and raw materials resources. 
constant growth of demographic pressure on nature, disturbances of 
natural ecological equilibrium, the economic elimination of individual 
species of plants and animals, the negative consequences of pollution of 
nature by waste of economic activity etc. 
Steady scientific and technical progress has secured and unprecedented 
growth of man ' s power in relation to nature. We have developed a 
scientific and technical civilization that is encroaching heavily on 
nature. But we must not interfere with nature without restriction, 
without allowing for the possible negative consequences of our activity. 
The more we become independent of nature the more we should 
understand that we cannot adopt an antagonistic approach towards 
nature. 
The alarming and dangerous sign of ecological crises and degradation 
of our planet 's biosphere through the impact of mount ing activities of 
man is forcing the world ' s scientific community to seek a way out of 
the situation unwillingly created and to revise the very concept of 
rationality in our effects of nature. 
The present study "Ecology, and Environmental Management of 
Dehradun District" aims at identifying the effect of anthropogenic 
interference on forestry, agriculture and land use practices, mining, 
industrialization and urbanization and also to find out how far they are 
effective in bringing about ecological imbalances. Suitable ecological 
basis of environmental management has also been incorporated in the 
study. 
A key to a cardinal solution lies in an understanding of the nature of the 
ecological balance in terms of macro and micro ecosystems and a 
planned management of environmental resources in a truly rational and 
scientific basis. 
1.3 A I M S A N D OBJECTIVES 
The study of 'Ecology and Environmental Management in Dehradun 
district aims at identifying the effect of anthropogenic interferences on 
forestry, agriculture and land use practices, mining and also to find out 
how far they are effective in bringing about ecological imbalances. 
Suitable ecological basis of environmental management has also been 
incorporated in the study. 
The present study has been conducted in order to: 
1. Explain and elaborate the concept of ecology and environmental 
management; 
2. Describe and explain the spatial distribution of these resources; 
3. Find out existing use of these resources and suggest profitable use of 
various types; 
4. Examine different issues and problems related to the ecology and 
envii-onmental resources; 
5. Suggest the measures for their proper management and 
conservation. 
1.4 A REVIEW OF AVAILABLE LITERATURE 
A healthy ecological balance is necessary for the survival and 
development of living things. The increase in pollution, which is 
hazardous for the existence of living things, caught the attention of 
many researchers from different disciplines. The scholars studied the 
causes of pollution and impacts of human activities on the ecological 
conditions in their own- way. 
The extent of studies done on different aspects of ecology and 
environment is so vast that they cannot be recorded because of spatio-
temporal scarcity. Therefore, an attempt has been made to review some 
of the important works concerned with ecology and environmental 
management. A large number of studies conducted on Ecology and 
Environmental Management, analyze the impact of various factors. 
A lot of woi"k has been done on the ecology and environmental 
management through out the world. All these studies are from 1976 
onwards. 
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1. p . LOWE, AND M. WORBOYS, (1976), has pointed out that the 
finding concept and approach of ecology have proved a rich source 
of idea and analogies in the construction of environmentally sound 
social planning programs. 
2. HAR PRASAD, (1977), has applied a method for studying regional 
land use ecology of Dehradun, and undertakes a case study of the 
environs of the Songsusma confluence in East Dun. Taking the 
village as revenue unit, the study is based on revenue records, forest 
reports and field traverse. 
3. PIJUSHKANTI SAHA, (1982), has dealt with the status of forestry in 
the U.P.Himalayas -and its impact on ecology. The social forestry 
Program has been recommended for protecting the forest canopy to 
restore the ecological balance in the Himalaya.The functional 
linkage between the social forestry programs and the state forestiy 
program has also been identified. 
4. PRAHALAD KUMAR, (1983), has attempted to explain the 
functional analysis of Dehradun Urban Complex. Which is based on 
the study of nature, mode, type and distribution of five mains urban 
functions i.e. industry, construction, trade and commerce, 
transportation, storage and communication and other services. 
5. PRITHVISH NAG,' (1983), has discussed the percepfion of the 
environment: Issues and Challenges. The study in relation to man 
can be put into two contemporary phases of the environmental coin: 
one is the influence of the environment upon man; the other is man 's 
influence on the environment. The study of environment indicates 
the mviltifarious nature of this science. 
6. K.P.KANNAN AND SEBASTIAN MATHEW, (1984), have analysed 
and correlated the environmental pollution and its impact on the 
quality of life and made an attempt to focus the problem of marine 
pollution caused by a Titanium factory, Travancore and its impact 
on the livelihood of.fishing community. 
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7. DEVANDRA PAL AND S. C. D. SAH, (1984), have analysed and 
correlated the Doon Environs: Its Geological Setting, Mineral 
Wealth and Land Use. The entire study is based on the secondaiy 
data. Two sub-catchments of Asan and Song perennial rivers and 
huge number of natural springs form Dun valley provides one of the 
most fertile lands for agriculture because of it's geomorphic features. 
There is abundance of economic minerals like limestone, limestone 
marble, phosphate and gypsum. 
8. R.S.YADAV, (1984), has dealt with environmental problems and 
Eco-development: Sub regions in south Mirzapur. This region has 
suffered due to several ecological problems associated with the 
development process. The unplanned development activities and 
tendency of maximum exploitation of resources at minimum cost 
caused ecological imbalances. 
9. S. MOOKHERJEE, (1986), has correlated the Ecology and the tribal; 
a process of human adjustment with environment. The tribes and 
non-tribes have developed a social cohesiveness over the centuries 
and a symbiotic relationship between them now exists. A growing 
awareness has emerged for preservation of both environment and 
culture. Therefore -any future planning and development should 
concentrate on conservation of tribal mode of living modified by 
new technological efficiencies. 
10. R. P. MISRA AND H. N. MISRA, (1987), have given a detailed 
account of Human Survival and Development: Focus on land, water 
and minerals. In this paper an attempt has been made to highlight the 
importance of natural resources such as land, water and mineral 
resources to human kind in their survival on this planet. The authors 
have posed this problem in the contexts of the impending ecological 
crises. The study ends with reflections on science and technolog\ 
education. The source of data is a statistical outline of India. 
Bombay. 1984. 
U.K. Z. AMANI, (1988), in his paper Ecology and Development has 
focussed the role of technology in the transformation of the natural 
environment. The main areas where the ill effects of environmental 
degradation are being felt are in water, air pollution, desertification 
and soil erosion as a result of deforestation. 
12. KENNETH R. OLWIG, (1988), reviews some environmental values, 
development and natures landscape. The paper examines the 
transition to the inodern conception of nature, using insights gained 
through the study of literature. 
13. B. R. PANT, R. C. JOSHI AND D. S. JALAL, (1988), have dealt with 
a new methodology and technique for determining the land 
capability classification based on soil depth, natural slope, erosion 
intensity, water holding capacity, sun light condition, irrigation 
condition, accessibility from settlements and potential land use. On 
the basis of these parameters an attempt has been made to develop a 
model in Kota Dun, Kumaun Himalaya. 
14. N. P. MELKANIA AND UMA MELKANIA, (1988), have made an 
attempt to analyze the Himalayan environment at the ecosystem 
level. The study is based on personal observation and studies, and 
information available in the literature. Environmental problems of 
Himalaya can be controlled by providing education and scientific 
practices for resource management and utilization and appropriate 
alternatives to the inhabitants as per their socio-economic status and 
ecological conditions of the region. 
15. V. K. PATIL (1988), discussed that the agriculture is the oldest and 
the most widely practiced profession of man and hence it is essential 
for us to know its consequences on the ecosystem and the 
repercussions that arise as a result. Agriculture is an effort by man to 
shape his environment to suit his needs better. 
16. R. B. SINGH, (1988), in his paper 'Environment and Development ' 
A search for an integrated strategy has outlined the changes in the 
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paradigms of development during the last tliree decades, laid out the 
concept of sustainable development, identifies the essential elements 
of a viable model of sustainable development strategy that may-
ensure growth with equity and environmental sustenance. 
17. P. C. TIWARI, (1988), has dealt with the Kumaun Himalaya: Land 
use systems and Environmental Degradation. The aim of this paper 
is to measure the relationship between the changing pattern of land-
use and soil erosion in the shailGad watershed in the Kumaun 
Himalaya on the basis of hydrometric, morphometric and 
anthropogenic parameters. A correlation analysis was done to test 
the relationship between various variables. 
18. R.L. SINGH, (1989), goes on to discuss the ecological implications 
of landscape and human w^elfare. The most critical problem 
discussed very widely at global scale is concerned with the 
environmental and ecological balance with a view to promoting 
harmonious, peaceful and quality of life for the human being. 
19. DINESH PRATAP AND M.H. QURESHI, (1990), have analysed the 
forest resource development strategies and the forest movements in 
U.P Himalaya which are concomitant because the starting of forest 
management and the resultant control by the state on larger areas has 
generated the conditions for people 's forest movements . 
20. M. SHAFI, (1991), has correlated Environmental Pollution and 
Global Environmental Change. It will be seen that development is 
related to environment. Environment today is under great stress and 
it is largely because of man ' s own making. 
21.NOOR MOHAMMED AND S. K. BANDOONI, (1992), have given a 
detailed account of monitoring of land use and agriculture. There is 
a need of agricultural and land use data for its proper understanding, 
monitoring and rational planning. With this view, Pauri Garhwal 
district of the Garhwal Himalaya has been taken for understanding 
the pattern of land use and evaluating the dynamics of land use with 
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particular reference to agx-icultural land use. The study is entirely 
based on secondary data for the year 1975-76 and 1985-86. 
22. B. R. PANT AND D. S. JALAL, (1992), have dealt with the study 
of carrying capacity of land resources in central Himalaya that 
revealed heavy pressure of both human and livestock population. 
23. J. PARIKH AND V. SHUKLA, (1995), have dealt with urbanization, 
energy use and green house effects in economic development. In 
their w^ork they sought an exploratory assessment of the possible 
global greenhouse consequences of economic development in 
general and urbanization in particular, especially in so far they relate 
to changing patterns of energy use. It presents some of the 
implications of the results for policies toward urbanization and 
energy strategies for developing countries in the context of global 
environmental management imperatives. 
24. C. J. BARROW, (1995), has presented an ovei-view of global 
environmental problems, past, present and future and examine their 
roots and implications and suggesting ways in which they might be 
mitigated or avoided by careful management and a reconsideration 
of unsound ethics or concepts of development. 
25. C. CORING, (1995), describes the inventory stage, which comprises 
a list of environmental inputs and outputs, and the impact 
assessment methodology in which the environmental effects are 
evaluated. The author concludes that ecobalances will have an 
increasingly important role to play in environmental policy in the 
future. , 
26. R. PELLEW, (1995), in his work sets out to explain the whole bio-
divei-sity conservation issue. An account is given on the meaning of 
bio-diversity, richness and the patterns of species extinction, largely 
attributed to destruction of forest ecosystem. 
27. G. PIEL, (1995), has discussed symposium an environment and 
development. This section includes four papers addressing specific 
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issues concerning socio-economic development and the 
environment. 
28. PARBATI KUMAR SIRCAR, (1996), has explained the 
environmental laws and laws of the environment. Environment is a 
system of interaction between the natural system and the social 
system and as such is subject to the dialectic of environmental laws 
and human laws. 
29. PRATAP AND QURESHI, (1996), have noticed that anthropogenic 
intervention have resulted in changes in terms of coverage as well as 
composit ion of the forest in U.P.Himalayas substantial changes have 
occurred in different phases as a result of agricultural expansion and 
increase in livestock population at local level and large scale 
extraction of timber for outside use. 
30.0 .P. SINGH, (1996), has attempted to explain the growth of 
population in U.P Himalaya in temporal-spatial perspective and in 
the light of existing environment and associated factors such as over 
all population grow1;h, internal variation of growth, role of 
migration, growth types associated factors and environment. 
31.GURBAKHSH SINGH AND ANURADHA DUBEY, (1997), have 
dealt with biotic interaction with forests in middle Himalayas. The 
entire study is based on primary data and obviously for such an 
attempt an intensive and extensive field study becomes an integral 
part of the attempt. 
32. A. M. MANNIONi (1998), has dealt with the Global Environmental 
Change: the causes and consequences of disruption to 
biogeochemical cycles. Such cycles link the lithosphere, biosphere 
and atmosphere with in reciprocal relationships. These relationships 
have been profoundly altered by human activity but remain 
reciprocal. 
33. S. R. BASU, (1998), has given a detailed account of mining and 
environment taking few case studies in the Eastern Himalaya. This 
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paper calls for attention of the effects of the unscientific quarrying 
operations in the coalfields of the Lish Basin and the Dolomite 
mines of the Upper Jainti Basin in the Eastern Himalaya. 
34. SATYESH C. CHAKRABORTY, (1998), has discussed the 
Geographer 's approach to environmental management. Geographers 
refers to the processes operating over larger territorial units to 
explain the manifest attributes to environment of any given place at 
any given time. 
35. G. P. OBI REDDY AND M. S. RAO, (1999), have analyzed "the 
Environmental Impact Assessment of Anantpur District". Their 
study based on the physical and natural resources of Anantpur 
District using Landsat Thematic Mapper (T.M) band 5 and 7 and 
I R S - I A (LISS-1) FCC's data on scale 1:250,000. The EI A index of 
the district has been worked out with the help of natural and physical 
resources, urbanization and industrialization data. The EI A index 
values reveals that ill effect of our exploitation of natural resources 
and environmental degradation zones in the district. This study is 
highly helpful for further optimum utilization, conservation and 
management of natural and physical resources and environmental 
management of the district. 
36. DOUGLAS WARD, STUART R.PHINN AND ALAN T. MURRAY, 
(2000), have discussed "Monitoring Growth in Rapidly Urbanizing 
Areas Using Remotely Sensed Data". Data models for establishing 
the range of urban land cover types and their biophysical 
composition (vegetation, soil and impervious surfaces) are 
integrated to provide a hierarchical approach to classifying land 
cover with in urban environments. The first stages of approach have 
been applied to examine urban growth between 1988 and 1995 for a 
rapidly developing ai-ea in Southeast QueensLand, Australia. 
Landsat Thematic Mapper Image data provided accurate 
classification of broad land cover types and their change over time. 
The combination of commonly available remotely sensed data 
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images processing methods and emerging urban growth. Models 
highUght an important appUcation for current and next generation 
moderate spatial resolution image data in studies of urban 
environment. 
37. THOMAS K. RUDEL AND MARLA PETER LUGO AND 
HEATHER ZICHAL, (2000), have worked on "when fields revert to 
forest: Development and Spontaneous Reforestation in Post war 
PuertoRico." In proportional terms more land has reverted to forest 
in Puerto Rico than anywhere else has on earth during the second 
half of the 2 0 * century. This paper explores the geography of this 
process by matching changes in land cover with in the 
characteristics of the land and communities in Puerto Rico. The 
reversion of agricultural lands to forest occurred most frequently in 
humid, upland, coffee growing regions characterized by heavy out 
migration and population of small holders who earned some of their 
income from off-farm sources. These finding suggest that changes in 
non-farm labour markets, as well as changes in the political 
economy of agriculture, have important impacts on the prospects for 
converting agricultural lands into forests. 
38. ARTUR GASCIA ROMERO, (2001), in his work "Evolution of 
disturbed oak woodlands: the case of Mexico City's western forest 
reserve" has focussed geo-ecology of the climax oak woodlands 
found in the Sierra delas Cruces. Based on morpho-structural 
evidence, bio-climatic type, degree of human intei-vention and 
general geo-ecological considerations, three territorial systems have 
been differentiated in which the oak woodland exist in different 
climax faces. A comparative study of the content, structural and 
functional relationships of the secondary faces associated with these 
climax communities, allowed conclusion to be drawn respond to 
human intervention, and the risky situations to which these 
communities are subjected particularly the most sensitive faces that 
deserve immediate protection. 
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39. STANISLAW CZAYA, (2001), has analysed the influences of 
"Mining on hydrological transformation in Upper Silesia from the 
15 '^^  to the 19"' century". The perturbation of local hydrological 
conditions began in the 15* centmy as a result of wider-scale mining 
of Iron, Silver and Lead ores. Further changes took place during the 
16"' and 17* centuries, following the application of gravitational 
main drainage. As a result, a compact cone of depression, covering 
an area of about 3 Sqkm was created. In the 18"' centuiy, the 
activities of mills, sawmills and smelters caused considerable 
changes in the surface river network and created the so-called 
anthropogenic Upper Silesian Lakeland. At the end of the 18"' 
century, underground mining activity was renewed and as a result 
the area of the compact cone of depression increased to 10 Sq km 
and its depth reached to 50 meters. 
40. P.C. DUTTA, (2002), has dealt with the Development of Social 
Forestry in Assam of North Eastern Region. This paper is an attempt 
to reinterpret the concept of social forestry in the context of NER. 
Care has been taken to analyze the extent of the development of 
forestry in general and social forestry in particular in this region by 
collecting statistical data from different secondary sources. The 
findings of the paper are that the forestry in this region is on the 
decline due to different known factors. Hence the study needs 
elaborate suggestions for the development of social foi'estry in the 
region to conclude this paper. 
1.5 GEOGRAPHICAL BASE OF THE STUDY REGION 
The district of Dehradun, extending from 29°55' to 30''30' North 
latitudes and 77°35' and 78°24' East longitudes, covers an area of 3,088 
km". Uttar Kashi, the east by the twin districts of Uttar Kashi and Tehri 
Garhwal, surrounds it on the north. In the south lies the district of 
Saharanpur of Uttar Pradesh and its extreme southern tip touches the 
boundary of Bijnor district of Uttar Pradesh. The district stretches in 
N W - S E direction following the main Himalayan trend. This provides 
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one of the most fertile land for agriculture. The holy river Ganga and 
Yamuna makes its eastern and western natural limits which follow, the 
fault lines across the Siwaliks. 
The region enjoys sub tropical to sub temperate climate. The year is 
divided into four climatic seasons i.e. hot weather season, monsoon 
season, transition season and cold weather. The annual rainfall in the 
district is 2073.3 mm. 
Although in Dehradun district agriculture is a prominent sector of 
economy involving about 61 percent of the population, it has been 
languishing for a long period of t ime. Forest occupies 68.02 percent of 
the total area of the district, while the land not available for cultivation 
occupies 6.56 percent of the total area of the district. Other uncultivated 
and fellow land occupies the remaining area of the district. The district 
covers 16.7 percent area under cultivation. The agricultural year is 
divided into three main seasons; Kharif which correspondence to rainy 
season, Rabi which correspondence to winter season and Zaid 
corresponding to summer season. The major Kharif crops are rice, 
maize, pulses and sugarcane, while wheat, oilseeds and vegetables are 
the main crops of Rabi season. Only certain vegetables are grown in 
zaid season. In fact wheat and rice are predominant crops of the district. 
The district supports a population of about 10,25,679 persons with an 
average density of 332 persons per square kilometer. Substantial part of 
the population is engaged in agricultural activities either as cultivators 
or agricultural labourers. The average literacy index of the district is 
69.5 percent with 78.0 percent male literacy and 59.3 percent female 
literacy. Though the district is inhabited by the people of different caste 
and creed, Hindus account 85.29 percent of the total population, while 
Muslim and Sikhs contribute more than 12 percent of the total 
population. 
1.6 M E T H O D O L O G Y A N D DATABASE 
Every science gradually accumulates a body of methodological lore that 
becomes a part of its organized body of knowledge. Moreover, it is 
necessai-y for each discipline to define its basic concept in terms that 
make quantitative analysis possible. A rigorous analytical research must 
have its hypothesis defined and its methodology developed ai-ea by area 
and culture by culture. If the information is qualitative or if the 
quantitative data are not amenable to the usual techniques of 
population. The approach and methods of other discipline may be 
adopted with legitimate modifications if necessary. However, the 
regional method is one of the significant methods which is not only 
applied to aspect of working population, but also to all assets of 
geographic research, and indeed to all observational displines that deals 
with the phenomena on the earth. 
Geographers are taking keen interest in the use of scientific research 
methods in more advert fashion, especially the explicit formulation of 
hypothesis and their testing, if possible, in quantitative fashion. They 
attempt regional analysis of differential statistically by setting up 
certain premises for measurements and data breakdown, computing 
and mapping necessary, coefficients and by drawing boundary lines, 
separating the spheres of influence which enamate from nuclear areas 
of adjustments. (Walrus, W. A. and Robert, H. R., 1959) 
The secondary data for the geographical background of the area 
including climatic parameters- temperature and rainfall, soil and 
vegetation, general land use, agricultural land use, demographic 
pattern, social structure, different agricultural inputs and outputs have 
been obtained at national, state and district and community 
development block levels from various government organisations. 
Although it would be time and space consuming to mention all the 
publications, the following ones are important and worth mentioning: 
1. Metei-ological data has been collected fifom the Indian 
Meteorological Department, Lodhi Road, N e w Delhi and also from 
the Statistical Abstrcat of Dehradun District. 
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2. Statistical Abstract of Dehradun District 1998,1999,2000), 
Uttranchal. 
3. Census of India 1981, District Census Handbook, District 
Dehradun. 
4. Census of India 1991, Uttar Pradesh published by Directorate of 
Census Operation, Uttar Pradesh. 
5. State of Forest Report, 1999, Forest Survey of India published by 
Ministry of Environment and Forest, DehraDun 
In order to reach a Standardization, the raw data for each variables has 
been computed into standard scores. I is commonly known as Zi value 
or 'Z' Score. The scores measure the departure of individual observation 
from the arithmetic mean of all observations, expressed in a 
comparable form. This means it becomes a linear transformation of the 
original data. This method was first used by Smith in 1968 in his study 
on in equality in Peru followed by D. Smith (1973) and D. Slater 
(1975). The formula involved is: 
Zi = X i - X 
S.D 
Where, Zi is the Standard Score, 
Xi is the Original or individual values for observation i 
X is the mean for the variable, and 
S.D is the standard deviation (5) 
The standard score additive Model has been used to develop a 
composite economic and social indicators for each set of variables and 
a general indicator including all criteria of variables. 
All social indicators and economic indicators require the addition of Z-
Score for the individual variables taken to measure them. The model is 
thus: 
/ J 
k 
Ij - 2 Zij 
i = l 
Where Ij is the magnitude of indicator for district j . Zij is the standard 
score on variable (i) in the district j , k is the number of variables 
measuring the criteria in question. District scores on different indicators 
can thus be directly compared, irrespective of the number of variables 
contributing to them. The overall general indicator of social and 
economic (SEI) for any district will be 
m 
SEIj = E 
i = l 
Again these results can be transformed back into Z score, so that 'Zero' 
indicates average performance and unity (+ or -) represents one 
standard deviation in either direction. Plus (+) and minus (-) indicating 
high and low values respectively. 
Further, the results of the standard score obtained for the different 
indicators were aggregated in order to find out the Composite Standard 
Score (CSS) so that the regional differences in the levels of 
development of various blocks may be obtained on a common scale. 
(Shafiq Ullah, 2000). 
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CHAPTER 2 
T H E G E O G R A P H I C A L P R O F I L E O F 
THE STUDY AREA 
The Geographical personality of a region has a strong bearing on the 
socio-economic and functional structure of the population. It affects the 
personal and household characteristics of the people, their physical and 
human attributes, farming and agricultural productivity, utilization of 
the latest techniques and machinery in the field of agriculture and the 
overall development of the region. Therefore, an account of the 
physical, economic and social framework of the area is given below. 
PHYSICAL PROFILE 
The district of Dehradun is located in the north\vest region of the state 
of Uttaranchal. It is surrounded on the north by Uttar Kashi, the east by 
the twin districts of Uttar Kashi and Tehri Garhwal. In the south lies the 
district of Saharanpur of U.P. emd its extreme southern tip touches the 
boundary of the Bijnor district. Seen from Mussoorie the country 
around Dehradun appears to be well wooded especially at the southern 
extremity of the town. Rajpur canal (1841-44) is the cause of the 
verdure, which makes the area at all time one of the prettiest parts of 
India. 
The name Dehradun is a combination of two words, 'Dehra and Dun' . 
The former is a corrupt form of 'Dera', which signifies a temporary 
abode or a camp. The term ' D u n ' means lowland at the foot of a 
mountain range. As the bulk of the district lies in such a tract, the 'dun ' 
part of the name is fully justified. 
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According to the central statistical organization the area of the district 
was 3,088 sq.km. in 1999. It lies between 29"58' and 31"2 '30" North 
latitudes and 7 7 ° 3 4 ' 4 5 " and 78°18 '30" East longitudes. (Figure 2.1). 
The district comprises six blocks (Chakrata, Kalsi, Vikas Nagar, 
Sahaspur, Raipur and Doiwala) and four tehsils (Chakrata, Vikas 
Nagar, Dehradun and Rishikesh). 
P H Y S I O G R A P H Y 
The districts comprises of two distinct sub divisions: 
1. The Montane 
2. The Sub- Montane 
MONTANE TRACT 
It is roughly oval in shape with its major axis lying north and south. It 
consists of. a succession of mountains and gorges and comprises of 
Jaunsar Bawar, the hilly pargana of the district. The most distinct 
feature of this tract is a ridge separating the drainage basin of the Tons 
from that of the Yamuna. The mountains are peculiarly rough and 
precipitations with few villages, making cultivation small and tedious. 
Presence of limestone gives it a massy and irregular character. The 
ravines are deep and sudden in their descent. 
SUB MONTANE TRACT 
Here in lies the Dun proper, which is an open valley bounded by the 
Siwalik hills in the south and the outer scarp of the Himalayas in the 
north. The Dun is an irregular parallelogram in shape with its longer 
axis lying northwest and southeast, and its existence as such is due to 
the presence of the Siwalik Hills as well marked range extending along 
the entire southwestern holder of the Dun. 
D R A I N A G E 
The Dun is apparently a single valley but in reality it belongs to two 
great river systems; those of the Ganga and the Yamuna. Multitudes of 
torrents pour down from the Himalayan hills during the rainy season. 
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They carry with them an immense vohxme of water, which continuously 
undermines their containing banks and thus the streambeds, widens 
until they cover a very large space. 
The chief rivers of the district are: 
1. GANGA: The Ganga touches the district at Rishikesh near which it 
receives Chandrabhaga nadi. It leaves the district near Hardwar after 
forming the boundary between Dun and Garhwhal 
2. AS AN: The Asan river rises in a clayey dip to the west of the 
Asarori-Dehra road, where it flows in a north west direction and 
finally plunges into the yamuna. Tons is one of its chief tributaries 
which rises from the hill below Mussoorie. 
3. SUSWA: This river rises in a clayey depression near the source of 
the Asan to the east of the Asarori Dehra road. Then it flows a south 
east path and drains eastern Dun and receives during its course 
minor streams both from north and south Suswa receives first the 
waters of Rispana Rao and then finally Song. 
4. SONG: This river, which originates in Tehri Garhwhal, runs parallel 
to Dun in a northwest direction and then finally unite with Bindal. 
During its course it receives Baldi river, then Suswa and lastly 
Jakhan Rao. The portions of the eastern Dun north of these rivers 
present a network of streams and it is often difficult to distinguish 
the main rivers from their tributaries. 
5. YAMUNA: The Yamuna rises from Yamnotri. It enters the district 
about 20 km. due east of Deoband where it receives a small streams 
called the Riknar Gad, Khutnu Gad, Amlawa and western Tons. 
6. TONS: This is the chief affluent of the yamuna in the district. It rises 
north of the yamnotri peak in the Harki Dun. First it meets Supin 
and later Rupin and from this point the united stream is called the 
Tons. 
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M O U N T A I N S 
Dehradun comprises of the Himalayas and the Siwalik ranges. The term 
"Himalayas" means the range covered with eternal snow which the 
word 'Siwalik ' was considered equivalent to 'Sawalakh' i.e. to say of 
1,25,000 peaks. 
1. THE SIWALIKS: They extended along the entire southern border of 
the district from the Yamuna to the Ganga, running parallel to the 
Himalayas. They consist of sharp, towering peaks nearly 
perpendicular precipices and a maze of little valleys. At the extreme 
southeast corner of the district where the range is pierced by 
'Ganga ' it expands into a mountain knot known as the Motichur hill. 
A number of long and high ridges run out in every direction, 
assuming a direction parallel to the main ridge. The Siwalik range is 
of a recent formation and is perhaps the most recently formed range 
of similar magnitude on the earth. 
2. HIMALAYAS: On the north and north-east the horizon is rounded 
by the Mussorie range, which opposite the town of Dehradun, binds 
back and encloses a portion of the valley in an immense 
amphitheatre. This range forms here the outer scarp of the 
Himalayas system and culminates in the landour peak and Top 
Tibba. To the south, a number of minor ridges run towards the 
Dun. 
C L I M A T E 
The climate of Dehradun is a moist and temperate one. The annual 
average rainfall of 2073.3 mm. The year can be divided into four 
seasons. The period from about the middle of November to February is 
the cold season. The hot season, which follows, continues up to about 
the end of June. The monsoon season is from July to about the third 
weak of September. The following period, till the middle of November, 
is the post monsoon or transition season. 
The valley, on the whole, is peculiarly fi'ee from sudden extremes of 
heat and cold, especially from the heat blasts, which scorch the countr\' 
lying below its southern boundary, but due to extensive deforestation 
and extension of cultivation in the western portion of the Dun hot winds 
now accompany the advent of the summer months. These are not 
scorching in their effects but the gradually becoming more marked and 
prolonged and are doubtless the consequences of rapid clearances of 
forests. These warm winds were unknown in the region before. From its 
close proximity to the outer Himalayan range, the region is also 
generally coal, the cold weather commencing earlier and lasting longer 
than in the plains. There are no special prevailing winds, a mild breeze 
during the warmer months is, bring during the day, wafted from the 
south, which renders, the climate at this sultry season tolerable. 
The relative humidity is high during the southwest monsoon season, 
generally exceeding 70 percent on the average. The mornings are 
comparatively more humid than the afternoon. The driest part of the 
year is the summer season w^ith the relative humidity in the afternoon 
becoming less than 45 percent. 
In the Dun, winds in the post monsoon and in the mornings in the rest 
of the year, are variable in direction, though northerly to north easterly 
winds and sometimes experienced during post-monsoon and winter 
mornings. 
During the cold season, passing western disturbances affect the weather 
over the district, causing occasional thunder storms which also occur 
during the summer and monsoon season. Fog occurs occasionally 
during the cold season. 
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TABLE 2.1 
AVERAGE TEMPERATURE IN DISTRICT DEHRADUN 
Months 
Januaty 
Februar\-
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Mean Daily 
Minimum 
5.80 
7.90 
12.20 
16.90 
20.50 
23.00 
22.50 
22.00 
20.60 
15.90 
10.40 
6.80 
Mean Daily 
Maximum 
CC) 
19.40 
21.90 
26.70 
32.30 
35.80 
34.90 
30.50 
29.50 
29.70 
28.50 
25.10 
21.30 
Mean Monthly 
Average Temp 
("C) 
12.60 
14.90 
19.45 
24.60 
28.15 
28.95 
26.50 
25.75 
25.15 
22.20 
17.75 
14.05 
Month 
Minimum 
CC) 
2.30 
3.70 
7.20 
11.60 
16.00 
18.70 
20.00 
20.10 
17.30 
12.10 
7.00 
3.60 
Month 
Maximum 
("C) 
23.00 
26.60 
31.50 
37.00 
39.90 
40.00 
34.60 
32.90 
32.40 
31.20 
28.00 
24.50 
Source: Mausam Bhavan, New Delhi 
Note: Nearest observatory, Lodhi Road. 
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TABLE 2.2 
AVERAGE MONTHLY RAINFALL IN DISTRICT DEHRADUN 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Normal Monthly Rainfall 
(mm) 
51.60 
48.10 
51.30 
17.30 
36.20 
225.00 
718.60 
734.00 
321.70 
47.50 
11.30 
23.20 
Average Number of 
Rainy days 
3.80 
3.20 
3.60 
1.40 
2.90 
9.60 
21.20 
21.50 
12.10 
2.80 
0.90 
1.60 
Source: Mausam Bhavan, New Delhi 
Note: Nearest observatory, Lodhi Road 
SOILS 
The classification of soils differ in two separate tehsils of Dehradun 
district namely Chakrata and Dehradun. 
In Dehradun, soils can be classified into Kachiana (Kachiana plus and 
Kachiana), Goind (I and II), Dakar Raunsili and sankra and in Chakrata 
Kyari, Ukari and Khil types of soil are found. 
Kachiana plus is confined to the town and precinets of Dehradun and is 
utilized for garden cultivation and is adequately irrigated. Kachiana is 
the soil in all plots whether large or small where irrigation is seciue and 
utilized to the full. Kachiana plus and Kachiana are, however, not 
important soil classes, such they account for only 2.1 percent of the 
total cultivated area of the fact. 
The Goind I and II are the rich and heavily manured soil is found in 
Dehradun tehsil, in small plots attached to each house. Dakar is good 
clay and or rich Dakar land unirrigated crops can stand even long 
breaks in the monsoon. The three sub types of Rausili (I, II and 111) are 
also found in the Dehradun tehsil, and represent a good loam Sankara, 
an inferior loam or clay of little depth and mixed with stones. The area 
of irrigated Sankra is not large. Unirrigated rice is seldom a failure in 
the Dun unless it is grown on Sankra land. 
In the Chakrata tehsil the soils found are Kyari (or irrigated), Ukari (or 
unirrigated) and Khil, which is considered to be a good soil. Irrigated 
land is mostly found in the valleys w^here rivers and streams flow. The 
other types of land are found in the hill areas where cultivation is 
carried on in terraced fields. Cultivation on unirrigated and unterraced 
steep hill slopes is called khil. The fields are seldom manured because 
the land regains its fertility from the ashes of burnt grass and shrub. 
These fields are left fallow to allow grass and other vegetation to grow 
again, to be burnt and utilized for manuring afterwards. Khil does not 
requires any watch or attention and once the seeds are sown the 
cultivator has only to wait for harvest. 
Mr. Ross is regard to the nature of the soil said. The Dun is without 
doubt here and there very fertile and has some very fine land, especially 
in the eastern Dun, but it cannot called a good wheat country, there is 
something wanting either in the soil or the climate where there is 
irrigation there are few crops, but the wheat is never equal to the plains. 
Where there is no irrigation, it is a perfect matter of chance what the 
yield is, or whether there will be any yield at all. The surface soil is as 
rule shallow, and below, it there is grand subsoil, this dries off all the 
moisture from the thin upper layers very soon, and so spring crop 
dwindles down to nothing. 
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E C O N O M I C SETTING 
N A T U R A L VEGETATION 
According to W.G.Moore, Natural vegetation is the vegetation of a 
region as it exists or has existed before being modified to a marked 
extent by man eg. through agriculture. 
The study of natural vegetation of Dehradun can be made b\ ' broadly 
dividing the area into two-main natural vegetation region. 
1. Natural vegetation of western part of tehsil Dehradun. 
2. Natural vegetation of eastern part of tehsil Dehradun 
THE WESTERN PART OF TEHSIL DEHRADUN 
The vegetation can be broadly classified into two botanical divisions; 
1. SAL FOREST 
The occur over the Dun Valley up to the top of the Siwalik ridges in 
the south, and upto an altitude of about 1,300 mts in the north, Sal 
here is generally pure, but towards the top of the Siwalik ridges, 
mixture of miscellaneous specious increases and, at some place, 
Chir is found mixed with Sal. The main associates of Sal to name a 
few are: asna, haldu, bahisa etc. rohini, chamror, bhilawa, 
maidalakari etc. are found between the top of the Siwalik ridges and 
lower parts. Some of the common shrubs such as Kaiu, gandela, 
binku or ban, bansa, besinga bhang, bamboo, marijhan, alga, alai, 
amarbel, Kalidudhi are the commonly found climbers of this region. 
2. CONIFEROUS SPECIES 
The only coniferous species, which is found in the old reserved 
forests of Dehradun, is Chir. Few deodar trees are also \isible. The 
associates of Chir are banj, oak, ayar, buraus nieiial. The 
undergrowth consists of Silmora, Sakina and hisaul etc. Near the 
streams in sheltered localities there is heavy growth of shrubs like 
kilmora, dhaula thor, bhilmora, kurians satawar. The commonlv 
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found grasses of this region are: goria or goria, kumaria naklri. 
bhabar and ringal. 
EASTERN PART OF TEHSIL D E H R A D U N 
The flora here may be divided into fourteen botanic divisions. 
1. MOIST-SIWALIK SAL FORESTS: The Sal trees growing here 
are of very low quahty. 
2. MOIST BHABAR DUN SAL FORESTS: The forest cover an area 
of 160 sq km Sal is the dominant species, forming nearly per 
stands, and its associates are sain and dhauri. The outer varieties 
found are sandan, dhaman, rohini, chamror, amaltas, jamun, 
Machilus, sarunda, chemeli and gaujand. 
3 WEST GANGETIC MOIST DECIDIOUS FORESTS: They 
represent closed forests of medium to good height including 
number of species such as safed siris, bahera, jhingan, khaipat 
and dhauri, karaunda, vasica and jharberi. 
4. LOW ALLUVIAL SAVANNA WOODLAND FORESTS: The tree 
growth is generally poor and scattered consisting of ambara, 
semal, saijana, kharpat, dhauri, and siris. 
5 SUB-MONTANE HILL VALLEY FORESTS: The species 
occurring are gular, gutel, j amun, tun, safed siris and occasionalh' 
semal and khair. The underwood consists of kala a tendu the 
undergrowth comprising cane and ardesia solanacea. 
6. DRY SIWALIK SAL FORESTS: These forests occur on the 
higher slopes of Siwalik, here it is the predominant species in the 
o\'erwood, its main associates being sain, bakli, pipal, Kachnar 
and guiral. 
7 NORTHERN DRY MIXED DECIDIOUS FORESTS: In the plains 
these forests consists of semal, khair, kanju, bahera, amaltas and 
bel. In the hills the common species found are bakli, semal. 
jhingan, bahera, khair, rohini, genthi, khinni, mandara, chamror, 
chilla and harsingar. 
8 DRY DECIDUOUS SCRUB FORESTS: These forests represent a 
degradation stage of the dry deciduous forests. The main species 
of trees found are jhingan, khinni, mandana and amahas 
Common shrubs are harsingar karaunda, mainphal, gandhera and 
binau. 
9. KHARI- SISSOO FORESTS: These forests occur on gravelly 
alluvium of streams and rivers. Khair and sissoo occur mixed but 
the latter generally predominates. The undergrowth consists of 
basingha gandhela and ber. 
10.SUB TROPICAL SIWALIK CHIR FORESTS: These forests are 
mixed with dry mixed deciduous forests and Sal forests. The 
pines stand singly or in-groups. 
11.SUB-TROPICAL HIMALAYAN CHIR FORESTS: These forests 
occur in local and in small patches. 
12 HIMALAYAN SUB-TROPICAL SCRUB FOREST: The tree 
species mostly occur along moist ravines and muUans and consist 
of fieus renburghil, burans ban and Pyrus pasnia. The shrubs 
usually consist of Indigofera, Rubus ellipticus, vibrum and 
Euphoribea species. 
13.BANJ FORESTS: These forests occur almost performing a some 
what open canopy of sapling and poles of coppies growth in 
Thano forest range. 
14 HIMALYAN TEMPERATE SECONDARY SCRUB FORESTS: 
They represent a degradation stage of banj forests. The common 
shrubs are Kilmora, Rubus ellipticus and surai. Now in brief 
we' l l deal with the natural vegetation of Chakrata Tehsil. 
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T H E V E G E T A T I O N T Y P E S A R E B R I E F L Y DISCUSSED 
B E L O W 
a. Dry Siwalik Sal Forests, 
b. Khair- Sissoo Forests, 
c. Sub-Tropical Transition Broad leaf Forests. 
d. Sub-Tropical Himalayan Chir (pine) Forests 
e. Riverain Chir Forests 
f. Himalayan Sub-tropical Scrub and Sub-tropical tuphorbia Scrub, 
g. Kan (Olea Cuspidala) Scrub forests, 
h. Ban oak forests 
i. Moru Oak Forests 
J. Oak Scrub Forests 
k. Moist deodar Forests 
1. Western Mixed Coniferous Forests 
m. Moist Temperate Deciduous Forests, 
n. Himalayan, Temperate Secondary Scrub Forests, 
o. Kharsu Forests, 
p. West Himalayan upper Oak Chir forests, 
q. Himalayan Temperate Parkland, 
r. Himalayan temperate pastures, 
s. Cypress Forests 
t. Alder Forests 
u. Low Level Blue Forests. 
LAND UTILIZATION 
The district of Dehradun can be divided into three main agricultural 
divisions: 
1 The Dehra plateau 
2.The riverian land 
3.Sub-montane tract 
The Dehra plateau is the best suited for cultivation out of the three, and 
best quality wheat is grown here. Next comes the riverian land where 
Dehradun ' s famous Basmati rice is grown. Lastly comes the 
submontane tract which is dry, stony and unprofitable, yielding rain 
crops only, which are good or bad, as the rains are abundant or scanty. 
According to 1998-99 census the area under forest was 207400 
hectares. 
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TABLE 2.3 
SHOWING LAND USE PATTERN 
Geographical area 
Reporting area 
Forest 
Area under non agricultural land 
Barren and uncultivable land 
Total 
Permanent Pasture and other grazing 
land 
Land under miscellaneous tree crops 
and groves not included in net area 
sown 
Culturable waste land 
Total 
Fallow lands other than current fallows 
Current fallows 
Total 
Net area sown 
Total cropped area 
Area sown more than once 
1999 (in hectares) 
3,08,800 
3,04,894 
207,400 
19,941 
1,865 
21,806 
53 
4,447 
12,690 
17,190 
4,999 
2,497 
7,496 
51,002 
78,065 
27,063 
Source: Census of India 1999, Dehradun, District Statistical office 
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A G R I C U L T U R E 
Agriculture is practiced in the Dun valley in the same fashion as in 
plains but here harder labour and skill is required. Canals and rivers 
provide abundant facilities for irrigation but what this area lacks are 
manure. The hills have very little level ground and hence terraced 
cultivation is done. Cultivation in the hill tract of Dehradun tehsil and 
throughout the Jaunsar. Bawar is generally regular and intermittent. 
Terraced fields form the backbone of hill cultivation. The fields very in 
width on the top of the hills the width is considerable and terracing is 
slight otherwise the width of the field is small. These fields are lavishly 
manured and when water is available and when rains are good 
production of crops is also good. Small patches of hillsides are cleared 
of shrubs and grasses and then they are cultivated for a year or so and 
then left fallow. This type of cultivation disintegrates the hillsides and 
causes slips and this in turn damage the terraced fields at the foothills 
In Dehradun crops are grown both in Kharif and Rabi seasons. The 
chief crops of Kharif are rice, mandua, jhangora and sonk together 
with, pulse specially urd and kulath. Another important crop is tor 
(arhar), Cholai, a Kharif crop, is peculiar to the hills. 
The Rabi crops grown here are barley, wheat and mustard. Sugarcane is 
also grown. 
Among the fruit grown here are mango, guava, peach, grape, 
strawberry, pear and lemon. 
All kinds of vegetables are grown here, potato being the most 
important. The common vegetables grown here are brinjal or egg plant, 
raddish, lady finger, carrot and various beans, arvi, pumpkins, gourds, 
melons are also grown here. 
I N D U S T R Y 
The district has 97 registered factories engaging 8,751 persons. The 
value of the product is 455.39 million rupees annually. There are two 
heavy industries in the district. The Indian Drugs and Pharmaceuticals 
Ltd., a Government of India undertaking was established with Soviet 
Collaboration at Virbhadra for manufacturing antibiotics. The Sturdiac 
chemicals Ltd, which produces calcium carbonate, another h e a w 
industry in the private sector was established in 1963. Woolen and 
synthetic tops, woolen cloth, sugar, cotton yarn, wheat products, 
medicines and miniature bulbs are manufactured in seven large-scale 
units. They are Sri Janki Sugar Mills Co.Ltd; Amitash Textile Mills 
Ltd; Miniature Bulb Industries of India Ltd; Bengal Immunity Ltd; 
Doon valley combers (P) Ltd; India woolen Textile Mills (P) Ltd. and 
Raj Narain Floor Mills Ltd. 
A variety of items are produced in small scale units of industries like 
dairy, canning and preservation, bakery chocolate, Khandsari, tea, malt, 
textiles, card board boxes, printing, timber goods, steel furniture, liquor, 
ayurvedic medicines, .rosin and turpentine, tubes, leather products, 
musical instruments, optical lenses, miniature bulbs, medical 
instruments, automobile industry, agricultural implements, utensils and 
hospital equipments, weigh bridges, sewing machines, metal goods and 
plaster of paris etc. 
In the rural areas of the district a number of cottage and village 
industries like wool industry', handloom cloth, power loom, dairies, 
tailoring, oil, gur, rice, apiary, baskets, cots and mats, walking sticks, 
pottery brick kilns. Smithy, leather flourish etc. 
Under the Sericulture scheme the Government control silk farm was 
established at Prem Nagar in the district. The farm distributes healthy 
mulberry^ trees to the silk warm rearers in the district and a good 
amount is earned from the production of cocoons. 
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SOCIO-CULTURAL BASE 
Dehradun, supporting a population of about 1025679 persons with an 
average density of 341 persons per sq km is one of the densely 
populated districts of Uttranchal. The highest density of 585 persons 
and lowest of 289 persons per km is found in blocks Doiwala and 
Sahaspur respectively. Out of the total population, 55.25 percent were 
male, while 45.75 percent were female. Rural population accounts 50 
percent of the total population (1991 census). 
TABLE 2.4 
OCCUPATIONAL STRUCTURE 1999 DEHRADUN DISTRICT 
Occupation/ 
Block 
1. Cultivators 
2. Agri-
lab ours 
3. Livestock 
Forestry 
4.Household 
Industry 
5. Other 
Industry 
6. Services 
7. Transport 
Chakrata 
18129 
2168 
450 
106 
133 
825 
147 
Kalsi 
16003 
1124 
631 
93 
177 
1356 
236 
Vikas 
Nagar 
11089 
9214 
1147 
397 
896 
2900 
689 
Sahaspur 
7983 
6783 
1167 
410 
2745 
3154 
949 
Raipur 
5652 
3052 
751 
573 
5021 
5268 
1656 
Doiwala 
12101 
6101 
565 
230 
4107 
2162 
1124 
Source: Census of India 1999, Dehradun, District Statistical office 
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The working population has been divided into four major categories, 
viz cultivators, agricultural labours, household industry, and other 
workers. Cultivators occupy about 22.4 percent of the working 
population but uniformity is not observed in their distribution 
(Table2.4). There is a lot of variation at the Block level. 
Agricultural labourers constitute about 9.5 percent of the total working 
population. The population engaged in household and other 
manufacturing activities make 16.8 percent of the working population. 
The person engaged in other services include the person working in 
services, transport, trade and commerce and in any other economic 
activity than the above three categories forming about 51.1 percent of 
the working population. 
The district with an average literacy index of 69.5 percent ranks highest 
in the state the literacy percentage among the male is 78 percent while 
it is 59.3 percent in case of females. The percentage of literate persons 
also varies from block to block. Block Raipur ranks first in the field, 
while block chakrata occupies the low^est place.The district is inhabited 
by the people of various castes and creed (Table 2.6). 
POPULATION 
The population of Dehradun as per 1991 census is to be 10,25,679 
persons Table 2.5 reproduces data from population census taken at 
regular interval from 1901. 
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TABLE 2.5 
POPULATION GROWTH IN DEHRADUN DISTRICT 
Year 
1901 
1911 
1921 
1931 
1941 
1951 
1961 
1971 
1981 
1991 
Total population 
177465 
204534 
211877 
229850 
265786 
361689 
429014 
577306 
761668 
1025679 
Variations 
-
+27069 
• +7343 
+17973 
+35936 
+95903 
+67325 
+148292 
+184362 
+264011 
%of Variations 
-
+ 15.25 • 
+3.59 
+8.48 
+ 15.63 
+36.08 
+ 18.61 
+34.57 
+31.93 
+34.7 
Source: Census of India 1999, Dehradun, District Statistical office 
PRINCIPAL COMMUNITIES 
Of the total population of the district, 85.29 percent were Hindus (1991 
census). Second in hierarchy are Muslims who constitute 98748 
persons and are 9.63 percent of the total population of the district. The 
number of other communities was 0.41 percent. Jains Buddhist 0.81 
percent and Christians 0.87 percent in the year 1991. 
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TABLE 2.6 
RELIGIOUS COMPOSITION OF THE POPULATION 1999 
DEHRADUN DISTRICT 
Religions 
Hindu 
Muslim 
Christian 
Sikh 
Buddhist 
Jain 
Others-
Religion not stated 
Total 
Total Population 
874760 
98748 
8949 
• 30417 
8345 
4159 
225 
76 
Percentage of Total 
Population 
85.29 
9.63 
0.87 
2.97 
0.81 
0.41 
0.02 
0.01 
Percentage decadal 
growth 1981-91 
33.12 
55.84 
6.64 
22.28 
129.20 • 
0.27 
93.97 
X 
100.00 
Source: Census of India 1999, Dehradun, District Statistical office 
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CHAPTER 3 
ECOLOGICAL PERSPECTIVE ON MAN 
ENVIRONMENT RELATIONSHIP 
PERSPECTIVES ON THE MAN-ENVIROIVJMENT RELATIONSHIP 
The relationship between man and his environment has traditionally 
been a focal point o f geographical enquiry. Environment refers to the 
sum total of conditions, which surround man at a given point in space 
and time. Thus the environment of early man was dominated by natural 
factors such as vegetation, soils, climate and other animals. Where as 
modern man was increasingly surrounded himself with an environment 
of his own design and construction, which is geared to the provision of 
food, shelters and access. There are a number of ways in which the 
man/environment relationship can be perceived. 
1. Environmentally deterministic perspective 
2. Teleological perspective 
3. Economic perspective 
4. Ecological perspective 
1. An environmentally deterministic perspective stresses that man is 
subordinate to, and hence largely controlled by the natural 
environment. This approach was typified in the writings of Sample 
(1911), who maintained that "man is the product of the earth's 
surface" and Huntington (1915), who considered in depth the 
influence of weather and climate on the course of human history and 
the evolution of society. 'The origin of species' of Charles Darwin 
in 1859 laid the foundation stone of the concept of environmental 
influences on man and other organisms. 
2. Teleological perspective is based on religious faith of man bemg 
superior to nature and all other creatui-es. The school emanated from 
the teachings of Judeo-Christian religious tradition, which preached 
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that 'man is superior to all creatures and everything is created loi" his 
use and enjoyment' . This perspective of man-environmeni 
relationship led to excessive and rapid rate of exploitation of natural 
resources and to subdue nature without considering the after effects 
of reckless and uncontrolled plundering of natural resources. 
3. Economic perspective is based on the basic ideology of Man's 
mastei"y over environment and continued economic and industrial 
expansion through the application of modern technologies. Zelinsky 
(1966) has pointed out that to many people 'economic determinism' 
offers a more sound explanation for understanding the size and 
distribution of human population than the direct impact of the 
physical environment but he also identifies two fallacious 
assumptions of 
(a) Positive correlation between the population of a given region 
and the level of economic development and activity in that 
region. 
(b) The interaction of people, resources and society being governed 
by universal economic principles. 
4. Ecological perspective stresses that man is an integral part of nature, 
and thus his relationship with the natural environment should be 
symbiotic and not exploitative nor suppressive. Ward and Dubos 
(1972) maintain that man must accept responsibility for the 
stewardship of the earth, and apply appropriate Environmental 
Management strategies based on ecological principles. (Park. C. C. 
1978) 
GEOGRAPHY AND THE ECOLOGICAL PERSPECTIVE 
Geography, as a discipline, has a very close affinity with ecology in 
terms of the conceptualization of the man environment interface and the 
methodological tools needed for its understanding. Both geography and 
ecology share a common interest in the distribution, organization and 
morphology of phenomena on the surface of the earth and it is therefore 
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not sm-prising that a broad similarity exits between the two in terms oi' 
concepts, methods and techniques. Geography with ecological 
perspective can study man-environment relationship, identify 
environmental problems, and suggest and formulate economically and 
socially sound environmental planning and management for the 
conservation of natural and ecological resources. 
William Morris Davis (1906) observed that geography is primarily 
devoted to analyzing the relationships between inorganic control and 
organic response, and in many ways the geographer has traditionally 
been closely concerned with the subject matter of ecology. This 
concern has been ciystallized of late 19*^ century with the awakening 
interest of ecologist in environmental problems. 
Eyre (1964) (a) has suggested that a more ecological approach enhance 
the prestige of geographers with in the academic world, (b) He claims a 
conceptual value for ecology and he has demonstrated that by adopting 
an ecological viewpoint geographers can stand to rid themselves of 
'naive determinism' and misrepresentation in both human and physical 
geography. 
Stoddart (1965) concluded that the main contribution of ecology to 
geography is providing a methodology in the form of the ecosystem 
concept. 
Morgan and Moss (1965) man as an integral part of the ecosystem is a 
common focal point of ecosystem studies. 
Simmons (1966) has argued that the ecological approach aids 
assessment of cultural factors in land use, and it can be used to show 
how man manipulates ecological systems for his own ends. Whilst 
ecology does aid in integrating the social and biological sciences. 
Haggett (1972) the internal structure of geogi-aphy is in a constant state 
of flux, but divergent trends can be rationalized by dividing the realms 
of geographical activity into the three broad modes of analysis: 
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1. Spatial Analysis: focuses on spatial variation in properties or scries 
of properties of the environment. 
2. Ecological Analysis: focuses on the inter-relationships between 
man-environment variables. 
3. Regional Complex Analysis: employs a combination of the spatial 
and ecological approaches. 
An ecological perspective on geography has been demanded b}- Hewitt 
and Hare (1973) who concluded that the main need of environmental 
geography today are deeper fusion ideas and the results from the life 
sciences. 
Simmons (1974) has suggested that attention with in biogeography 
should center on man ' s creation of new ecosystems, thus emphasizing a 
synthesis of ecology, cultural anthropology and economics. 
Fosberg (1976) has pointed out that ecology is generally concerned 
with the study of local ecosystem where as regional, continental or 
global ecosystems are better treated as a part of geography. 
The ecological point of view in geography seeks to evaluate the 
complex inter-relation^hip iri the man-environment society format. The 
relevance movement in geography in 1970 further strengthened the 
ecological perspective in geography. 
Among the different sub-disciplines of geography, the ecological 
perspective has always been the focal theme of biogeography, which 
conceptually and methodologically acts as a bridging discipline 
between human geography and physical geography. 
Geography conceptually and methodologically is better equipped than 
ecology to study ecosystems dominated not by man, the organisms but 
man the culture bearer. Thus through its concern with the ecological 
characteristics of the' environment and its general concern witli 
man/environment relationship, geography appears to be centrally 
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placed to contribute effectively to the solution of many environmental 
problems. (Park. C.C., 1978) 
Earth Sciences group 
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Ecological Analysis 
\ 
Geography 
Spatial organization 
Regional Science group 
Urban studies group 
Regional complexes 
Area studies group 
Models of analysis in geographical studies by Haggett 1972 
SYMBIOSIS BETWEEN MAN AND ENVIRONMENT 
The relationship between man and his environment is basically two 
way, in that man is affected by the environment and yet he also the 
capacity to modify the environment. The effects of the environment on 
man fall into three broad areas: 
1. BIOPHYSICAL LIMITATIONS ON M A N 
Man is subject, in a biological sense, to a restricted range of 
environmental conditions in that the human body can only function 
properly and survive with in relatively fixed ranges of 
environmental conditions such as heat, light and space for 
movement . 
2. P E R C E P T I O N OF, AND BEHAVIORAL CONTROL BY THE 
E N V I R O N M E N T 
Many aspects of social and economic behaviour and stability are 
conditioned by people 's perception of, and response to. 
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environmental hazards and stimuli such as Hoods, droughts and 
disasters (Burton and Kate 's , 1978); and in most, if not all, cases our 
perception is less than perfect frequency of occurrence and 
magnitude of event can radically influence perception of natural 
environmental factors, and in this way environmental factors can 
significantly affect behavioral patterns and responses. 
3 AVABLABUJTY OF RESOURCES AFFECTS FOJMAN ACTIVITY 
AND BEHAVIOUR 
Environmental factors can readily influence the availability and 
economic viability of basic ecological resources (such as food) , and 
of other resources such as minerals, clean air and water supplies, 
suitable land resources and a high quality environment, which are of 
benefit to, if not essential for, the survival and well being of man. 
M a n ' s capacity to modify the environment is clearly a dynamic one; 
varying in both time and space. The changes through time are related to 
changing sizes and densities of populations. Population changes 
through time are clearly a key variable, and Dawson and Thomas 
(1975) identify three major phases in world population growth. 
PHASE 1: - A period of slowly increasing population, coincident with a 
stagnant or at best a slowly developing technology, running up to the 
Neolithic Revolution. 
PHASE 2: - A phase of moderate but at times irregular population 
growth after the Neolithic Revolution, in which population expansion 
proceeded at a rate permitted by man ' s knowledge of the earth's 
resources and by technological innovation. 
PHASE 3: - A period of rapid population growth beginning with the 
Industrial Revolution in which total population numbers increased 
rapidly, and thi'ough time the rate of increase itself accelerated. 
The spatial variations in man 's capacity to modify the environment 
relate principally to the global distribution of population numbers and 
densities, and to spatial variations in cultural and technolouical 
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practices; as well as to spatial variations in environmental 
characteristics and resource and availability. 
This inherently two way interaction between man and environment has 
been conceived by Haggett (1972) as a feedback relationship in which 
changes in population density place direct impacts on environmental 
quality; these in turn affect the population density by the feedback 
loops. Haggett (1972) points out two complications behind the concept 
of this feedback relationship. One is that the feedback might only occur 
after a time lag of variable length, and the other is that the feedback 
might not occur in the same location. (Park C.C., 1978) 
Changes in environmental quality 
^ .X 
t 1 ^ 
r C^-33 0 ^\ 
Direct effects Feed bac W;, , 
-I! 
Change in population density 
Feedback relationship bet\veen population density and environmental quality 
(Haggett 1972) 
If the present dangerous trends in man environment relationship 
is to be arrested and corrective therapy initiated to restore, to the extent 
possible, the natural ecological balance, a proper understanding of the 
way ecosystems functions and man ' s role therein is essential. 
Geography as a discipline is ideally suited for this task, for since the 
time of Ritter and Humboldt, geography has firmly believed in, the 
symbiotic relationship between man and environment, emphasizing the 
basic harmony. Coherence and mutual interdependence betvv'een the 
biotic and abiotic components of the biospheric systems. 
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Ecological thinking in geography can be traced back besides llLimboldi 
to Darwin who in the origin of species has been impressed by the 
beautiful and exquisite adaptation and interrelationships of organic 
forms in nature when he says "how infinitely complex and close fitting 
are the natural relation of all organic beings to each other and the 
physical conditions of life" (Darwin, C , 1951). This was the theme of 
ecology. Darwin formulated the basic ideas which were later brought 
together to constitute the theoretical structure of the new science 
ecology by Haeckel. 
The concept of the 'web of life' as presented by Darwin has been 
elaborated by succeeding scholars and has become the key idea in 
ecological research of considerable importance. Also significant in this 
respect is Darwin ' s extension of the term 'environment ' to include all 
factors external to the organisms and exerting an influence on its 
behavior. Thus there is an inorganic environment and the organism's 
place in one is affected by and in turn affects its place in other. 
Scientific ecology is, then, indebted to Darwin for the main outline of 
its theory. 
1. The 'webs of life' in which organisms are adjusted or are seeking 
adjustment to one another. 
2. The adjustment process is a struggle for existence. 
3. The environment comprising a highly complex set of conditions of 
adjustment. 
General ecology at it developed late emphasized holism, by making 
exhaustive enquires into the vast and intricate pattern that is nature, the 
study of the relation of each thing to everything else. Holism views life 
in all its manifestations as a single system in the process of interaction 
with the inorganic environment. According Taylor and Bews defined 
ecology as ' the study of all relations of all organisms to all their 
environment ' . Hawley puts it nicely when he says that T4olism views 
life in all its manifestation as a single system in the process of 
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interaction with the inorganic environment. All nature in effect is 
merged in an ever-chemical synthesis. 
The organic analogy and the functional interrelatedness of organic and 
inorganic phenomena was later developed by Tansley in 1935 into the 
concept of the ecosystem. An ecosystem has been as an interacting, 
interdependent biotic and abiotic components and their subsystems. All 
ecosystems are therefore made up of two basic types of components: 
abiotic (these include air, water, mineral and together these determine 
the nature of the physical environment) and biotic (these include plants, 
animals and decaying organic matter, DOM). A parallel development 
has been that of the Russian School of ecologists, using the term 
geoceosis for the physical and biocensis for the biome, the two uniting 
to form geobiocenosis. 
The ecosystem concept as propounded by Tansley and later developed 
by Evans, Whittaker, Odum, Macintosh and other has four basic 
concepts which are ideally suited as a tool of geographical analysis. 
(Stoddart, R.D., 1970) 
1. It is a monistic concept as it combines in a single conceptual 
framework, the biotic and abiotic component elements, (including 
man) of the environment as mutually interacting parts of an integral 
whole. The concept emphasizes unity in diversity, an idea that 
underlies the regional approach in geography, as developed by the 
French school. An added attraction for geographers is that it does 
away with the sterile and conceptually untenable and unproductive 
dichotomies in geography. 
2. The ecosystems are structured in a logical, rational manner and the 
various structured levels organized hierarchically and linked to one 
another tunctionally to produce a dj'namic relationship. Thus with in 
this frainework can be studied all units from the organism to the 
biosphere. The ecosystems, can, therefore, be conceived at different 
levels of complexity. 
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3. The ecosystems are, unless destabilized, in a state of dynamic 
equilibrimn through a continuous process of input and output of 
energy and matter. Thus a steady state ecosystem possesses an 
inherent regulatory mechanism, which maintain the ecological 
balance. 
4. The ecosystem possesses the attributes of a general, open system 
thermodynamics and therefore can be used for gaining an insight 
into complex problems. (Willard, Beatrice E., 1980) 
In the light of the above certain broad ecological principles emerge. 
First and foremost is 'the principle of holocoenosis, with everything 
affecting everything else either directly or indirectly. Nothing operates 
in isolation but in more or less concert. 
The second great principle of ecology is that the earth is covered with a 
vast variety of ecosystems, large and small, which interact with one 
another. With in these systems each type of organisms has a role to play 
a niche to occupy. Despite are lack of adequate appreciation of their 
role these niches nevertheless are significant in the total functioning of 
their systems. 
The third great principle of ecology is that chemical substances in an 
ecosystem cycle through and among components of those systems at 
varying rate. For this reason they are available for reuse again after a 
period which depends upon their path of cycling and means of disposal. 
Conversely energy flows in a one way down hill path. 
NATURE O F T H E ENVIRONMENTAL PROBLEMS 
One of the greatest contributions of Darwin was the discovery of man 's 
place in nature. Man, like all other creatures, has a symbiotic 
relationship with all other species of living things and is inextricably 
involved in the web of life. Nevertheless, man differs from all other 
creatures in being ecologically dominant. Neither is his role with 
reference to the rest of the nature prescribed with in narrow limits. The 
human specifies occvipies no definite niche in natures ecolouical 
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hierarchy. It has also become axiomatic that it is man 's cultural 
heritage, moi'e than anything else, which differentiates man from other 
organic forms. The position of man as a culture bearer vis-a-vis nature 
is a factor of utmost hnportance in man-environment interface because 
man makes responses to the environmental impulses not through 
corporeal adjustment, as is the case with other creatures, but through 
extra-corporeal equipment. Man ' s capacity to play a dominating role 
vis-a-vis nature, therefore, varies in inverse proportion to his cultural 
capital. 
Though for a greater part of his existence man, because of his incipient 
and embryonic culture, was not better than other animals, with the 
acquisition of new techniques and new uses for old ones, man 's 
position in nature has been radically altered. Thus by the end of Iron 
Age man had emerged as an ecologically dominant species. The 
supreme expression of this trend is in the modern civilization where in 
man has largely become independent of nature. 
Because of cultural and technological dominance modern man has 
emerged as the most powerful agent of ecosystem destabilization. 
M a n ' s action of late has started altering, though seldom deliberately 
and maliciously, the volume, composition and structure of biome and 
consequently the habitat as well. 
MAN'S IMPACT ON THE ECOSYSTEM CAN BE LISTED AS UNDER 
One of the most drastic impacts of anthropogenic factors has been the 
large-scale deforestation that has taken place since the start of Neolithic 
period. It has been estimated that 30-40 percent of the original forest 
cover has been lost in this way. Since forest play a crucial role in 
energy transfer in ecosystems, it would seem reasonable to assume that 
widespread deforestation will have reduced energy tlow into the 
biosphere, for instance it has been estimated that the net primary 
productivity (NPP) of all forest land has been reduced to one third of 
that previously forested. However the most serious consequence ol~ 
extensive deforestation is change in micro climatic conditions throutzh 
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alteration in such factors as wind speed, light condition, air and soil 
temperature and relative humidity etc. The hydrological cycle also 
undergoes changes depending upon the magnitude of deforestation, the 
nature of the remaining vegetation, the prevailing micro-climatic 
conditions, the soil texture etc. In some cases deforestation can also 
lead to soil saturation and peat formation with concomitant oxygen 
deficiency with hinders organic decomposition. When forests are cut, 
particularly in tropical and semi tropical lands, accelerated soil erosion 
occurs, accompanied by increased seasonal flooding, low flow and 
siltation. 
In short, there are two global scale ecological impacts to be anticipated 
from deforestation. First a potential impact on wor ld ' s climate, second, 
a significant reduction in the number of plant and animal species on the 
planet. 
Climatic modification may take place by increasing the amount of 
carbon-di-oxide in the atmosphere. Until recently it was assumed that 
nearly all the increase, was due to burning of fossil fuel and that the 
earth 's planets were absorbing some of the excesses. However, recent 
calculations that take deforestation into account, indicate that carbon 
stored in biomass rather than increasing. One rough estimate indicates 
that as much as half the carbon in the ear th 's biomass may be stored in 
forests and the current rate of forest clearing may be releasing amount 
of CO2 approximately equivalent to the amovmt coming from fossil fuel 
consumption." (Woodwell , G. M., 1989) 
The second global implication of deforestation is related to a significant 
depletion of biotic diversity, a factor that can be used as a rough index 
of the ecological health of the planet. Until recently the number of 
species extinguished as a result of huinan activities was small but the 
extinction rate is likely to accelerate considerably. 
Extinction is an irreversible process through which the potential 
contributions of biological resources are lost forever. Probably the 
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largest contribution to species extinction will come as a result of Ibresl 
disruptions and deforestation. 
Man ' s impact on ecosystem components is greatest agro ecosystems. 
Increased agricultural pressure on the ecosystem will affect the 
environment adversely through soil degradation, through the use of 
pesticides and fertilizers and through the consequences of monoculture 
of crop varieties. 
SOIL LOSS OCCURS THROUGH 
1. Desertification; 
2. Water logging, salinization and alkalization; 
3. Soil degradation that follo"ws the cultivation on steep slopes; 
4. General erosion and humus loss which occurs as a result of routine 
agricultural practices. 
The environmental problems anticipated from increased pesticide use 
are suggested by problems that have already occurred and can be 
expected to continue. They include: biological amplification and 
concentration of persistent pesticides in tissues of higher order animals, 
including man, development of increased resistance to pesticide by 
numerous pests, destruction of natural pest control and emergence of 
new pests not previously known etc. 
The impact of fertilizer use is more serious for aquatic systems than for 
terrestrial systems and includes eutrophication and nitrate 
contamination of drinking water. Mining is yet another human activity, 
which also adversely affect the ecosystem. Direct impacts of mining on 
landscape are surface disturbances, deposition of overburden and 
generation and distribution of pollutants. It is estimated thai roughly 
150 million acres (1976) and growing to 300 million acres per year by 
2000 will be thus destroyed. In addition to the land disturbed by hole in 
the ground other lands are also affected by mining wastes; dust; toxic 
waste etc. Which by spreading over surrounding areas reduce their life 
support capability. Abandoned Mines usually remain useless and are 
highly hazardous besides being a source of water pollution, air 
pollution and soil erosion. 
Air pollution generated by mining and processing activities produce 
serious environmental and health problems, surface and underground 
water is also frequently polluted by effluents of mining and mining 
operations and by stream and rainfall action on mineral waste. 
The direct effect of most mining operations are localized and relatively 
small as compared to indirect effect of mining which can be quite large 
such as boom towns, new transportation systems and other 
infrastructures associated with mining operations. 
CAUSES O F ENVIRONMENTAL PROBLEMS 
The 'environmental crisis' caused due to environmental and ecological 
changes in the result of developmental processes of the 'economic and 
technological man ' of the present century. Infact, if the present century 
is marked by socio-economic scientific and technological development 
on the one hand, it is plagued by serious problems of environmental 
problems on the other hand. The environmental crises arising out of the 
environmental degradation caused by several forms of pollution, 
depletion of natural resources because of rapid rate of their exploitation 
and increasing dependence on energy consuming and ecologically 
damaging technologies, the loss of habitats due to industrial, urban and 
agricultural expansion, reduction and loss of ecological populations due 
to excessive use of to:jtic pesticides and herbicides and loss of several 
species of plants due to practice of monoculture and removal of habitats 
through forest clearance has now become a global concern. The hfe of 
common man is being so rapidly adversely affected by environmental 
degradation caused by man himself that there has been a marked 
growth of interest with in the last decade in the qualit\- of the 
environment the disruption of the earth 's natui-al ecosystem and the 
depletion of natural resources. 
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The most striking reason of the environmental degradation and lience 
global environmental crises is the fast deteriorating relationship 
between man and environment because of rapid rate exploitation of 
natural resources, technological development and industrial expansion. 
J.Poelmans-Kirschen (1974) has recognized the following reasons for 
environmental degradation and resultant environmental crises. 
1. Accelerated growth of production potential v/ithin the last 25 years; 
2. Accelerated rate of scientific and technological discovery and 
development; 
3. Exponential increase in world population. 
The impacts of man on environment fall into tv/o categories viz. 
1. Direct or intentional impacts and 
2. Indirect or unintentional impacts. 
Direct or iritentibnal impacts of human activities are pre-planned and 
pre-mediated because man is aware of the consequences, both positive 
and negative of any program which is launched to change or modify the 
natural environment for economic development of the region 
concerned. The effects of anthropogenic changes in the environment 
are noticeable with in short period and these effects are reversible. On 
the other hand the indirect impacts of human activities on the 
environment are not pre-mediated and pre-planned and these impacts 
arise from those human activities, which are directed to accelerate the 
pace of economic growth, especially industrial development. The 
indirect impacts are experienced after a long time when they become 
cumulative. The indirect effects of human economic activities may 
change in overall natural environmental system and the chain-effects 
sometimes degrade the environment to such an extent that this becomes 
suicidal for human beings. 
On an average the environmental degradation and environmental crises 
may be ascribed to 
1. The exponential grov/th in human population; 
2. Accelerated pace of scientific and technological development; 
3. Ambitious developmental projects aimed at fast economic 
development; 
4. Fastly expanding industries, sprawling urban growth and agricultural 
development; 
5. Philosophical and religious outlook of the society; 
6. Cruel behavior of man with the natural environment; 
7. Ignorance and lack of environmental perception and lack of public 
awareness towards environmental problems; 
8. Poverty; 
9. Affluence and richness; 
Unscientific and illogical exploitation and utilization of natural 
resources etc.(Singh S., 1991). 
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CHAPTER 4 
ENVIRONMENTAL POLLUTION 
CONCEPT AND NATURE OF POLLUTION 
Man is facing one of the most horrible ecological crisis- the problem of 
pollution of his environment that sometime in past was pure, virgin, 
undisturbed, uncontaminated and basically quite hospitable for him. 
Environmental pollution may be defined as the unfavorable alteration 
of our surrormdings, wholly or largely as a by-product of man ' s action, 
through direct or indirect effects of changes in energy patterns, 
radiation levels, chemical and physical constitution and abundance of 
organisms. These changes may affect man directly or through his 
supplies of water and agricultural and other biological products, his 
physical objects of possession or his opportunities for recreation and 
appreciation of nature. 
It is common knowledge that the environment today is under great 
stress and it is largely because of man ' s own making. In his quest for 
development, in his lust for economic and political power, he has 
interfered with the earth's system and nature has not forgiven mankind 
for his short sighted policy of interfering with the environment. Man 
derives most of his sustenance from its land, but he is most negligent in 
its proper use. It is universally known that deforestation leads to soil 
erosion, but what is not realized is that the destruction of the forest, 
whether by cutting, fire or other disturbances, break up the resilience of 
the forest ecosystem, other pollution of land results from water logging, 
salinity and alkalinity. It is estimated that 6 million hectares of land in 
India are water logged. Again, owing to wasteful use of water from 
canals and owing to seepage, a good deal of area is converted into 
saline and alkaline lands. 
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The environmental hazard of desertification is getting serious in scanty 
rainfall areas all over the world. 
Water pollution is of great concern to the western world as well as to 
the developing world. India's 14 major rivers carry about 85 percent of 
the surface run-off, and, these rivers cover about 85 percent of the 
country with in their drainage basins, which contain about 8 5 % of the 
country 's population. 
As far as air pollution is concerned industry and automobile are the 
major culprits. Industry pollutes the atmosphere through harmful gases 
and dusts are thiown into the earth's atmosphere every year. 
In order to over come this environmental hazard, simultaneous attention 
should be paid to the development of water resources, forestry, animal 
husbandry and pastures.(Shafi. M., 1991) 
ORIGIN OF POLLUTION 
There are different viev/s regarding the origin of pollution crisis on the 
planet eart;h. Wright (1970) who pointed out that the Judeo-Christian 
religion teaches stewardship and he postulated that it is not religious 
belief but human greed and ignorance which have permitted our culture 
to develop an ecological crisis like pollution. Tuan (1970) explained an 
ancient oriental culture untouched by the Judeo-Christian tradition, 
which despoited their forests and faced ecological crisis. 
There are some authors (such as Southwick,1976) who have associated 
the human population explosion with the pollution problem. 
Finally, there have been certain modern ecologists like Odum (1971), 
Southwick (1976), Smith (1977) etc, who regarded many factors such 
as human population explosion, unplanned urbanization and 
deforestation, profit oriented capitalism and technological 
advancement, which may be responsible for origin of pollution crisis on 
earth. 
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CLASSIFICATION OF POLLUTANTS 
POLLUTANTS - THE CREATORS O F POLLUTION 
A pollutant may be defined as any thing, living or not living, or any 
physical agent (e.g. heat, sound) that in its excess makes any part of the 
environment undesirable. 
According to "The Indian Environment (Protection) Act 1986", a 
pollutant has been defined as any solid, liquid or gaseous substances 
present in such concentration as may be or tend to be injurious to 
environment. Further, the unserviceable or residues of things, which we 
manufacture, use and throw away, are also regarded as pollutants. The 
pollutants can be classified into two basic types. 
1. Non-degradable Pollutants 
2. Bio-degradable Pollutants 
ALTERNATIVE SYSTEMS FOR CLASSIFYING POLLUTANTS 
1. Classification by Nature 
i. Inorganic Pollutants (Chemicals etc) 
ii. Organic Pollutants, consisting of various gases, liquid and solid 
pollutants, according to physical state. 
2. Classification by Sector of Environment 
Air pollutants, fresh water pollutants, marine pollutants, soil and 
land pollutants etc. 
3. Classification by Properties 
Solubility, rate of dispersion, biodegradability, persistence in air, 
water or soil etc. 
4. Classification by Source 
Products of fuel combustion, products of industrial origin, products 
of domestic or industrial origins, products of agricultural origin, 
products of microbiological or fungal activity 
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CLASSIFICATION OF POLLUTANTS 
POLLUTANTS - THE CREATORS OF POLLUTION 
A pollutant may be defined as any thing, living or not living, or any 
physical agent (e.g. heat, sound) that in its excess makes any part of the 
environment undesirable. 
According to "The Indian Environment (Protection) Act 1986", a 
pollutant has been defined as any solid, liquid or gaseous substances 
present in such concentration as may be or tend to be injurious to 
environment. Further, the unserviceable or residues of things, which we 
manufacture, use and throw away, are also regarded as pollutants The 
pollutants can be classified into two basic types. 
1. Non-degradable Pollutants 
2. Bio-degradable Pollutants 
ALTERNATIVE SYSTEMS FOR CLASSIFYING POLLUTANTS 
1. Classification by Nature 
i. Inorganic Pollutants (Chemicals etc) 
ii. Organic Pollutants, consisting of various gases, liquid and solid 
pollutants, according to physical state. 
2. Classification by Sector of Environment 
Air pollutants, fresh water pollutants, marine pollutants, soil and 
land pollutants etc. 
3. Classification by Properties 
Solubility, rate of dispersion, biodegradability, persistence in air, 
water or soil etc. 
4. Classification by Source 
Products of fuel combustion, products of industrial origin, products 
of domestic or industrial origins, products of agricultural origin, 
products of microbiological or fungal activity-. 
67 
5 Classification by Pattern of use 
Use in industiy, use in house and institution, use in agriculture, use 
in transport etc. 
6. Classification by Target and Effects 
Substances effecting are water, livestock, plants, ecological systems 
etc. 
The environment damaging properties of pollutants are the function of 
short and long term toxicity, persistence, dispersal rate, chemical 
reactions and breakdown of products, tendency to bioaccumulation and 
rate of control. Persistent substances of high toxicity in nature are 
difficult to control and are hence more troublesome. 
An important concept related to the working of pollutants is that of the 
pathway. Pollutants which enter the environment from a source or 
sources and then generally follow divergent pathways as they spread 
and dilute. The rate of dispersal and the distances pollutants travel 
depend upon their properties and those of the medium to which they are 
discharged. The main sectors of the environment air, fresh water, soil, 
sea-differ in their dispersion and dilution characteristics and this is one 
reason, why it is sensible to consider them separately. (Holdgate, N.W., 
1979) 
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SOURCES AND TYPES OF POLLUTION 
A I R P O L L U T I O N 
The earth 's atmosphere has served man in two fundamental wa\s 
throughout his existence: it has provided him self-sustaining air to 
breath and it has acted as a medium for disposing of his refuse. The 
atmosphere is equipped to efficiently dispose of reasonable quantities 
of the wastes associated with human activity. M a n ' s indiscriminate use 
of the atmosphere as a gigantic sewer, however, has led to isolated 
severe air pollution episodes and ultimately to a global deterioration of 
the quality of the ambient air. Technological advancement, industrial 
expansion, population explosion, urbanization and man ' s constant 
striving for a higher standard of living- as measured in terms of the 
number and value of his material possessions have all contributed to the 
creation of current air pollution crisis. 
Air pollution is usually defined from the human perspective but in the 
Gaian World described by Love Look, natural and anthropogenic 
pollution are not distinguishable and the term becomes irrelevant. This 
global outlook not withstanding for densely populated urban societies 
the experience of air pollution from human societies is very real and 
has been a cause for concern from early times. Poorly ventilated houses 
amidst smoky industries combined to make life uncomfortable for early 
civilizations and classical writings contain references to poor air 
quality; urban air pollution now has different sources but is still a 
common problem in cities throughout the world. 
Air pollution may be defined as the disequilibrium condition of the air 
caused due to introduction of foreign elements from natural as well as 
anthropogenic sources to the air so that the air becomes in]uncus to 
biological communities in general and human community in particular. 
Man-rnade air pollution produced at relatively small urban and 
industrial agglomerations has within the past century developed into a 
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real threat to life. Rossanio [1] distinguishes three major categories of 
man made pollution: 
1. Personal: This comprises all gases and particles from cigarette, 
cigar, and pipe smoking, and the use of household sprays. 
2. Occupational: This category comprises all exposure of persons to 
pollution at their working place. 
3. Community: Ambient or outdoor air pollution is usually considered 
as community air pollution which nobody can escape. LargeK' 
unpredictable, human and meteorological factors set the levels of 
community pollution 
The first case of severe air pollution in modern times occurred in the 
Meuse Valley of Belgium in 1930. 
The MIC gas leak in Bhopal in 1984 has been regarded as the worst 
industrial accident, which is related to air pollution. 
SOURCES O F AIR POLLUTION 
A major source of air pollution has been the particulate and gaseous 
matter, which gets released by the burning of fossil fuels such as coal, 
petroleum etc. out of this, comes a variety of emissions. 
1. Fine Particles: which include carbon particles, metallic dusts, tars, 
resins, aerosols, solid oxides, nitrates, and sulphates; 
2. Coarser Particles: largely carbon particles and heavy dust that is 
quickly removed by gravity from the air; 
3. Sulphur Compounds; 
4. Nitrogen Compounds; 
5. Oxygen Compounds; 
6. Halogens and 
7. Radioactive Substances. 
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These pollutants have been artificial pollutants and they are poured in 
air mainly by at least five major fuel burning sources. 
1. Automobiles: have been regarded the greatest sources of air 
pollution. They produce nearly two-third of the carbon Mono-oxide 
and one-half of the hydrocarbon and nitrous oxides. The 
automobiles exhaust has also leaded gas and particulate lead. 
2. Electric Power Plants burning fossil fuels particularly coal and 
sometimes petrol or diesel produces two-thirds of the sulpher-di-
oxides. 
3. Industrial processors like metallurgical plants and smelters, chemical 
plants, petroleum refineries, pulp and paper mills, sugar mills, cotton 
mills, and synthetic rubber manufacturing plants have been 
responsible for about one fifth of the air pollution. 
4. Heating plants for homes, apartments, schools and industrial 
buildings are the fourth largest source of air pollution. 
5. The transportation Industry exclusive of automobiles and including 
railroads ships, aircraft's, trucks and buses, tractors etc. have been 
contributing the same type of pollutants as cars. 
Other sources of air pollution minor in quantities but bear significance 
due to the harmful substances the release have been agriculture, which 
is responsible for pesticides, dust from agricultural practices and field 
burning and the construction industry. 
Nature too adds few natural pollutants like hydrocarbons released by 
vegetation, dusts from deserts, storms and volcanic activity. 
MAJOR TYPES AND CONCENTRATIONS OF AIR POLLUTION 
There are hundreds of'different air pollutants. Only the major t\'pes can 
be discussed in detail. The single most common is, of course. Nitrogen 
with 78 percent. The most common pollutants such as carbon mono-
oxide, ozone, nitrogen oxide and sulphur-di-oxide are present in minute 
concentration in a natural atmosphere. 
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1. OXIDES OF SULPHUR: Sulphur is an impurity in coal and in fuel 
oil. Through combustion it enters the atmosphere as sulphur-di-
oxide, hydrogen sulphide, sulphurous and sulphuric acid and various 
sulphates. The whole world emits about 80 million tons of Oxides of 
Sulphur (Sox) into the atmosphere annually, which is more than 
twice the world sijlphur production of about 30 million tons. A 
continued \vaste of such an important raw material is irresponsible. 
The 80 million tons of sulphur-di-oxide per year equally distributed 
over the globe would increase the world sulphur-di-oxide 
concentration by about 0.006 ppm 
2. C A R B O ^ MONO-OXroE (CO) AND CARBON DI OXIDE (CO2): 
Carbon mono oxide, is a colorless, odourless and lethal gas, results 
from incomplete combustion of carbonaceous materials. Of the 
world ' s total Carbon mono oxide production of 232 million tons, 80 
percent is produced by automobiles. If this amount were evenly 
spread over the lower atmosphere it would increase the carbon-
mono-oxide content by 0.03 ppm per year. This is very significant, 
because carbon momo oxide is a very stable gas. 
Carbon-di-oxide is heavy, colorless and odourless gas is generally 
not considered an air pollutant, because it is essential in all life 
processes. Increased carbon-di-oxide level produce the so-called 
green house effect, which raises the temperature in cities. Since the 
industrial revolution some 330 billion tons of carbon-di-oxide from 
combustion processes have been added to the atmosphere. This 
amount to about 14 percent of the natural carbon-di-oxide content in 
the air. 
3. HYDRO CARBONS (HC): Hydrocarbons, originate from the 
combustion of gasoline, coal, oil, natural gas and wood from 
evaporation of gasoline and industrial solvents and from natural 
sources, mainly the decomposition of the vegetation. Man-made 
Hydrocarbon emissions amount to 90 million tons a year, where as 
flooded swamps produce hydrocarbon at a rate of 1.6 million tons a 
year. 
4. OXIDES OF NITROGEN (NOX): Nitric oxide (No), a relatively 
harmless gas, turns into a pungent, yellow-brown, harmfial gas when 
oxidized to Nitrogen-di-oxide. Man made Nitrogen-di-oxide 
originates from stationary sources, such as fertilizers and explosives 
industries and from mobile sources, such as automobiles, trucks and 
buses. The major natural sources for oxides of nitrogen compounds 
are organic decomposition in the soil and perhaps in the ocean. 
5 PHOTO CHEMICAL PRODUCTS: In the presence of reactive 
Hydrocarbon (Olefins) solar energy is absorbed by Nitrogen-di-
oxide to form photochemical smog. During this process nitric oxide 
and atomic oxygen are formed. The atomic oxygen reacts with the 
usually present oxygen molecules to form the ozone is an easy and 
continuing product in the smog formation, and since the presence of 
ozone keeps the oxidizing process going, ozone is almost 
interchangeably used with the term oxidant, which is a measure of 
how much smog formation is taking place. Hundreds of chemical 
processes occur as long as there is sufficient supply of Hydrocarbon, 
Nitrogen oxide and Nitrogen-di-oxide from automobiles and ozone 
and solar radiation. Some of better known irritating photochemical 
are PAN (Peroxy Acetyl Nitrate) and aldehydes. 
6. PARTICULATE MATTER: It consists of solid and liquid particles 
of a wide range of sizes varying from greater than lOOfim to less 
than 0.1f.Lm. Particles larger than 1010f.im consist mainly of dust, 
coarse dirt and fly ash from industrial and erosive processes. These 
large particles usually settle out rapidly. Particles below 10f.im 
remain much longer as suspended matter in the air. Particulates 
below 5|Lun are known as smoke and fume those under 1 um as 
aerosols. The life of particles in the troposphere lasts only a few 
days. If they are, however, injected into the stratosphere, they may 
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hover around the globe for several years. This may have a severe 
impact on the globe climate.(Wilfrid Bach, 1972) 
TABLE 4.1 
EFFECTS ON HEALTH AND VEGETATION OF THE MAJOR POLLUTANTS 
Pollutant 
Sulphur dioxide and Smoke 
Nitrogen dioxide 
Ozone 
Carbon monoxide 
Effects on Health 
Potential health effects include 
temporar.' respirator)' problems in 
sensitive groups exposed to high 
levels for short periods and an 
increased prevalence of respiratory 
problems for long term exposure. 
Smoke has similar effect but 
exposure to SO2 and smoke is 
synergistic. Acid aerosols also 
implicated in health effects. 
Threshold level: 250-450 ug m 
Hazard level: >2,700 ug m 
Acute exposure can cause transient 
respiratory problems such as 
bronchoconstriction and reduced 
lung fiinction. Increases 
susceptibility to viral infection, 
cause bronchitis and pnemonia. 
Children and asthamatics at greatest 
risk to ambient exposure. 
Threshold level: =300 ppb (for 30 
mins) 
Hazard level: = 2,500 ppb 
High level increase susceptibility to 
infections and respiratory disease. 
Levels only slightly above 
summertime ambient levels can 
cause temperor)' effects; irritation 
of eyes, nose and throat, chest 
discomfort, coughs and headache. 
Threshold level: = lOOppb 
Hazard level: = 600ppb 
Directly interferes with transport of 
oxygen in blood stream by reacting 
preferentially with haemoglobin to 
form carboxyhaemoglobin (COHb). 
Reduces oxygen supply to body, 
impairing physical coordination, 
vision and judgement. AtTects 
central nervous and cardiovascular 
systems. Those with heart disease 
are most at risk. 
Threshold level: = 20ppm (8-lir av.) 
or 2.9-4.5 percent COHb levels in 
blood. 
Hazard level: > 35ppm (8-hi-av.) or 
10-15 percent COHb levels in 
blood. 
Effects on plants and materials 
Sensitive plant and tree species 
affected by low concertations (20-
40 ppb). Induses lesions and 
reducesgrowth. Sulphur compounds 
are major contributors to acid 
deposition, atTecting terrestrial 
ecosystems both above and below 
ground. 
Smoke causes soiling of buildmg 
and reduces visibility: SO2 causes 
deterioration of stonework and 
metal corrosion. 
Reduces growth and induces lesions 
in sensitive plants (from lowest 
reported long terra level of 250 
ppb). Contributes approx.. 30 
percent to acid deposition and has a 
major role in tlie fonnation of 
tropospheric ozone 
Damages sensitive plants and trees 
at levels from 40ppb. Reduces 
growth in certain crops from 60 
ppb. Involved in processes leading 
to acid deposition. Damages 
materials during prolonged low 
level exposure. 
No significant environmental 
effects as CO is involved in nornial 
plant metabolism. 
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W A T E R P O L L U T I O N 
Water is not only a resource of economic value but also a basic 
component of man's natural environment. At present, the water problem 
is becoming increasingly acute mostly due to the deterioration of the 
quality of surface waters and their progressive pollution. A good deal of 
efforts is being made, to prevent this evil but its efficacy is so far 
inadequate. 
The basic cause of this situation is the broad scale utilisation of rivers 
and other bodies of water for the disposal and dilution of sewage and 
effluents. Multiple dilution of sewage and effluents with clean river 
water, particularly where waste water is preliminary purified, is a fairly 
effective natural means of controlling pollution of natural environment. 
This system, however, operates effectively if the volume of fluid wastes 
disposed of into rivers is much smaller than their spring to summer 
drop flow. However, the growth of population and industry has resulted 
in an increase both in the total volume of sewage and the degree of 
toxicity of industrial effluents, in w^hich the share of obnoxious matter, 
in particular that of the chemical industry, has markedly increased, and 
this matter is highly resistant to treatment. 
The dilution of sew^age and industrial effluents and the natural process 
of self-cleansing of river waters have now become obviously in 
sufficient. The term water pollution is referred to the addition to water 
of an excess of material (or heat) that is harmful to humans, animals or 
desirable aquatic life, or otherwise causes significant departures from 
the normal activities of various living communities in or near bodies of 
water. The National Water Commission stated (1973) that "water get 
polluted if it has been not of sufficiently high quality to be suitable for 
the highest uses people wish to make of it at present or in the future ". 
76 
The term water pollution refers to any type of aquatic contamination 
between two extremes: 
1. A highly enriched, over productive biotic community, such as river 
or lake with nutrients from sewage or fertilizers or 
2. A body of water poisoned by toxic chemicals which eliminate living 
organism or even exclude all forms of life. 
Water gets contaminated due to physical, chemical and biological 
pollutants. The physical pollution brings changes in the water in regard 
to its colour, odour, taste and thermal differences, which create special 
problems for the water authorities. Odour and taste is due to chemical 
and biological pollutants. Another form of pollution, which is becoming 
widespread especially in developed countries, is due to micro 
contaminatants of organic and radioactive nature. 
Water pollution is frequently undesirable: it causes disease transmission 
through infection; it may poison humans and animals; it may create 
objectionable odours and unsightliness; it may be the cause of the 
unsatisfactory quality even of treated water; it may affect economic 
activities like shellfish culture. The causes and forms of water pollution 
created by humans are many and can be classified into groups as 
follows: 
1. Sewage and other oxygen demanding wastes; ^ ' ' ^ ' ' ^ 'T ' ? ' -% 
2. Infectious agents; f 
r 03-^33 f^ 
3. Organic chemicals; . 
'& 
4. Other chemical and mineral substances; V*'// ^' / 
5. Sediments (turbidity); ' '" 
6. Radio-active substances and; 
7. Heat (thermal pollution). 
Moreover, many human activities can contribute to changes in water 
quality, including agriculture, fire, urbanization, industry', mining. 
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irrigation and many others. Of these it is probably agricuhure that is 
most important. Some pollutants merely have local effects, while others 
such as acid rain or 'DDT may h a \ e continental or even planetary 
implications. 
It is not a simple matter to recognize trends in pollution. In general 
longterm records are sparse, gauging stations are often moved, 
analytical methods change, and some trends in water chemistry may be 
due to natural factors (including climatic change) rather than to people 
However, where long-term data are available some of the changes in 
water chemistry are striking.(Goudie, A., 1981) 
STATUS OF WATER POLLUTION 
Polkition due to Domestic and Municipal Wastes 
In India only the urban population, which constitutes approximately 20 
percent of the overall population of 700 million, has facilities of 
domestic waste disposal and treatment to some extent. Of these, at 
present, only 15 class 1 cities (above 0.1 million) out of a total of 142 
are fully sewered, while this facility exists in only 7 of the 190 class 2 
cities (0.5-0.1 million). Moreover, 55 class 1 cities and 35 class 2 towns 
have partial sewerage. Partial treatment is available in 27 class 1 cities 
and 12 class 2 towns. Only 8 class 1 cities and 3 class 2 towns have full 
sewerage and full treatment facilities. Where as 72 class 1 cities and 
147 class 2 towns have neither sewer nor treatment facilities. The rural 
population, which is about 5 times the urban population, is provided 
with negligible environmental sanitation. Such gross inadequacy in 
sewerage treatment systems in major human settlements is the principle 
cause of water pollution in India. Although sewerage system is in 
adequate in class 2 towns but it is comparatively lower than class 1 
cities. 
Pollution due to Industrial Sources 
There are about 2700 large and medium industries, out of which about 
1,700 units contribution to pollution is significant. Already 353 large 
78 
and medium industries are operating industrial waste-water treatment 
plants, 174 industrial effluent treatment plants are under construction 
and 190 units are in the planning stage, thus covering 717 industrial 
units out of 1,700 large and medium industries. 
On the other hand, the large and medium industrial units contribute 70 
percent by volume of the total industrial wastes. The remaining 30 
percent are contributed by the small and cottage sector units. Any 
success is controlling 70 percent by volume of the total industrial 
wastes would, however, mean 7-10 percent of the total volume of the 
wastewater generated in the country. At present the total volume of 
industrial waste waters generated in the industrial cities of India is 
estimated as constituting 8-16 percent of the total city waste with the 
present rate of industrialisation,it is expected that by 2025AD this 
percentage would rise to well above 50. 
Pollution due to Agriculture 
Of the three main water-use sectors which generate pollution, the 
contribution from agriculture is most difficult to assess and control 
because of it is locally unspecific. Intensive agriculture practices 
involving high input of fertilizers and pesticides contribute substantially 
to salinization and pollution of rivers, canals and sub surface waters but 
little information is available which can enable quantification of this 
contribution (Sawyer and Casagrande; 1983). Several pesticides, which 
have been banned in other countries due to conclusive evidence of their 
high mammalian toxicity and low rate of biodegradation, are still use 
freely in India. Often rather indiscriminately by private farmers. The 
data presented by Edwards, which reveals that India has higher levels 
of DDT, Lindane and Aldrin in the tissues of its human population than 
nine other countries studied. This is alarming. 
Miscel laneous Problems 
There is a plethora of other water pollution problems that cut across the 
well defined sectors of municipal, industrial and agricultural water. 
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Pollution of backwaters and human settlements in Kerala due to coir-
retting and enormous loss in quality and quantity of water due to 
aquatic weeds are two examples of such problems. 
Social and other problems caused by Water pollution 
The inadequate sewage treatment combined with inadequate treatment 
of raw water cause a perpetual recycling of pathogenic organisms into 
user population. A part from causing epidemics and acute health 
problems, this situation also reads to a chronic gastroenteritis illness 
symptom in very large number of individuals. Millions of man-hours 
estimated to be lost due to these debilitating diseases. With the 
increasing public consciousness towards hazards of pollution there have 
been several concerted and successful public protests in recent years, 
especially against industrial ^vaste discharge.(Singh, O. Nag. P., Kumar, 
V .K . , Singh J., 1993) 
WATER AND HEALTH 
Every community has a basic need is not only an adequate supply of 
water but in water that is safe to drink, attractive in appearance, 
acceptable in taste, free from odour and usable for multifold purposes. 
A glass of water, which may look clear and pure, may not necessarily, 
be free from pollution. Transmission of Diseases through water 
Drinking water, so precious for life, is also a well-known media for 
spread of communicable diseases like typhoid, para-typhoid, cholera, 
infectious hepatitis, gastro-enteritis and diarrhea diseases as compared 
to the spread by other modes. It has been estimated for the world as a 
whole that a patient who is ill because of polluted water occupies one 
out of four hospital beds. Clear water for all is a necessity since man's 
health cannot be compromised. 
Bacteria, the most numerous of the animate kingdom are most widelv 
distributed, in water. They may be found in atmospheric water 
(rainwater) which have never been subjected to contact with the earth 
They abound in surface waters, which intermittently receive large 
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inflows of run off and soil washings. They also inhibit even in ground 
waters, which have percolated through layers of soil though in 
relatively small numbers. All these bacteria are microscopic in nature 
and cannot be seen by naked eye. Next in occurrence in water are the 
algae and plant like flagellate protozoa, which are not infrequent in 
rain, surface and ground waters. The other among the organisms to be 
found in water; are the pathogenic protozoa, hookworms, tapeworms 
and round worms. These organisms, as well as many varieties of 
bacteria are of direct sanitary significance, in as much as they are 
specific causative agents of diseases. 
Virus are the smallest of the pathogenic organisms and, in some ways, 
resembles non-living matter. Nearly all viruses are pathogenic either to 
man or to other organisms. There has been a growing concern with the 
possibility that water supplies may be polluted with very low and 
occasionally moderate levels of human enteric viruses. 
PREVCIPAL EFFECTS OF WATER POLLUTION 
Human and Animal Health 
Several water borne infectious diseases are directly related to polluted 
water. In addition, the aquatic food chain acts to concentrate several 
toxic substances as it ascends from microorganisms through various 
predators and prey to fish eaten by seals, by certain birds, or by people. 
Organochlorine and Organo-mercury pesticides, PCBs, and some 
radioactive pollutants are concentrated this way. Well water 
contaminated by nitrates from fertilizer runoff poses a hazard to health, 
particularly for infants. 
The toxic and pathological effects of some heavy metal water pollutants 
have been tabulated in table 4.2 (Katyal. T. and Satake M., 1989) 
TABLE 4.2 
PATHOLOGICAL EFFECTS OF HEAVY METAL WATER POLLUTANTS 
ON MAN 
Metal 
1. Mercuty 
2. Lead 
3. Arsenic 
4. Cadmium 
5. Copper 
6. Barium 
7. Zinc 
8. Selenium 
9. Hexavalent Chromium 
10. Cobalt 
Pathological Effects on Man 
Abdominal pains, headache, diarrhoea, and 
hemolysis and chest pain. 
Anemia, vomiting, loss of appetite 
convulsions, damage of brain, liver and 
kindney 
Distributed peripheral circulation, mental 
disturbance, and liver cirmosis. h\per 
kertosis (lung cancer, ulcers in gastro 
intestinal tract, kidney damage). 
Diarrhoea, growth retardation bones 
deformation, kidney damage, testicular 
atrophy, anemia, injur)' of central nenous 
system and liver hypertension. 
Hypertension, uremia, coma, sporadic fever 
Excessive salivation, vomiting, diarrhea, 
paralysis, cotic pain.s. 
vomiting, renal damage, cramps. 
Damage of liver, kidney and spleen. fe\cr. 
nervousness, vomiting, lov,' blood pressure. 
and blindness and even death. 
Nephritis, gastro intestinal. ulceration, 
diseases in central ner\'ous system, cancer. 
Diarrhoea, low blood pressure, lung irritation, 
bone defomiation paralysis. 
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N O I S E P O L L U T I O N 
Noise may be defined as 'sound with out value' or 'any noise that is 
undesired by the recipitent'. Perhaps a better definition of noise is 
'wrong sound' in the wrong place, at the wrong time. The word noise is 
derived from the latin word, nausea. 
The noise pollution may be defined as unwanted sound which gets 
dumped into the atmosphere without regarding to the adverse effect it 
may be having. 
Noise is an unwanted sound with a random intensity, a signal that bears 
no information. The pollution by noise which is the product of modern 
age has increased in multifarious directions with the development of 
science, technology and high speed means of transport. 
Sound is measured by several complex systems, but the best known 
unit of measurement is the decibel (dB) a unit named after Sir Alfred 
Bell. The decibel measures a sound's intensity, or, to the ear, its 
loudness. The decibal is a tenth of the largest unit, the bel. One decibel 
is equivalent to the faintest sound that can be heard by the human ear. 
Human ear is know^n to be sensitive to an extremely wide range 
intensity from 0-180 dB. Here 0 dB is the threshold of hearing while 
140 dB is the threshold path. By threshold, it implies the lowest 
intensity at which stimulus gets perceptible. 
Dropping of a pin on the floor produces about two decibels of sound. A 
marriage procession on an average produces about 80 dB of noise. 
Diwali crackers are much louder, producing as much as 120 dB. A 
public meeting causes anywhere between 85 and 90 dB. Market noises 
range between 72 and 82 dB as shown by various studies. 
How noise interferes with people's lives? 
The generation of unreasonable noise with in the environment 
regarding as a form of pollution because it lowers the quantity of life. 
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There have been several specific ways in which excessive noise can 
affect people adversely. 
1. PHYSIOLOGICAL EFFECTS: The adverse effects of noise 
pollution on the human beings are manifested through physiological 
indications such as loss of hearing, occupational deafness and noise 
induced diseases. Some empirical research conducted on pregnant 
female reveals that aircrafts taking off which brings in 120-150 dB 
caused miscarriages in them. If the findings hold generelizability 
high noise is capable to create these disturbances in human beings 
also. 
2. BEHAVIOURAL EFFECTS: By lowering down the auditory 
sensitivity of person, noise results in poor attention and 
concentration. It has been observed that performance of school 
children is poor in comprehensive tasks whose schools are situated 
in busy areas of a city and suffer from noise pollution. Noise causes 
irritation w^hich results in learning disabilities. Sudden noise 
distracts a person and can create nervousness in him. 
3. PERSONOLOGICAL EFFECTS: If the injurious effects of noise 
tend to persist for long, they cause stable maladaptive reactions in 
the individual disturbing his total personality make up. The lowered 
performance level among children may develop a feeling of 
inadequacy, lack of confidence, poor perception of one 's ownself 
which may geopardize their optimal personological development as 
a growing child. Once the feeling of ineptness, worth lessness and 
inadequacy are developed by a child in the growing age, its 
disasterous effects are not going to be removed easily without 
leaving their marks behind. 
4. OTHER EFFECTS: Other effects of noise pollution may be 
summarized as under: 
(a) There is a close relation between high noise level and cardio-
vascular diseases. 
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(b) Noise is one of the important factors responsible for 
hypertension. 
(c) Sleep distruption due to noise can cause a wide range problems 
like low quality work, irritability, aggressive social behaviour etc. 
(d)Noise is regarded as the genesia of stress diseases like ulcers. 
(e) It also has connection with accidents. (Sapru R.K., 1987) 
SOURCES OF NOISE POLLUTION 
The sources of noise pollution can be divided into two categories. 
1. Industrial sources In industries noise is a by- product of energy 
conversion. Cotton mills, laundries and many other industries where 
big machines are working at a high speed have high noise pollution. 
So every industry produces noise pollution which requires our 
urgent attention in this direction. 
2. Non Industrial sources Non industrial noise pollution sources can 
further be divided into following categories; 
(a) Loud speakers: Loud speakers are used on many occasion 
continuously for hours together with their loudest capacity. 
Frequent use of loud speakers by temples, mosques, churches, 
gurudwaras and other places of worship create disturbance to the 
students during examination periods due to noise pollution. 
(b)Automobiles: Automobiles contribute towards noise pollution 
because no regulation is observed in blowing of horns and use of 
defective silencer-pipes. Undesirable noise produced by their 
vehicles cause people annoyed. 
(c) Trains: In India steam engines are commonly used by railways 
which produce a lot of noise. The impact of noise pollution by 
trains is maximum in those areas where railway tracks are 
situated in residential areas. With the introduction of fast trains, 
the noise pollution has been substantially increased. 
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(d)Aircrafts: The higher is the speed of an aircrafts the greater is 
the noise pollution. The supersonic aircraft have added more 
noise for the flight of persons who live near aerodromes. The 
noise of these planes can break windowpanes, crack plaster and 
shake buildings. By these effects of noise one can easily 
understand the effects of such noise on human body. 
(e) Construction work: Demolition and construction for urban 
renewal and expansions always make the urban man a victim of 
noise pollution. During demolition of old sites and construction 
of new buildings huge machines which produce a lot of noise are 
being commissioned and it has become a common scene in every 
big city where construction work is in progress. These noises 
might be created for "social needs", such as construction but can 
be hazardous to a common man. 
(f) Projection of satellites in space: A few source of noise pollution 
is satellite are projected into space with the aid of high explosive 
rockets. Application and use of these rockets produce deafening 
noise at the t ime of 'lifting off a satellite tons of TNT and other 
explosives are used in these operations which create noise 
pollution as well as air pollution. 
(g) Radio Microphones: Radio and microphones can cause noise 
pollution if they are switched on with high volume. Present day 
interest in western music and dance by youngsters with high 
volume causes noise pollution.(Sapru, R.K., 1987) 
L A N D POLLUTION 
The land pollution has been mainly caused by said wastes and 
chemicals. One of the major pollution problems of large cities has been 
the disposal of solid wastes material including farm and animal manure, 
crop residues (agricultural wastes), industrial wastes like chemical, flv 
ash and cinders which have been residues of combustion of solid fuels, 
garbage, paper, cardboard, plastics, rubber, cloth, leather construction 
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rubbish, brick, sand, -metal and glass resulting from demolition of 
buildings, dead animals like catties, dogs, cats, birds, containers, 
discarded manufactured products like old refrigerators, washing 
machines and autos. Huge quantities of unwanted material bring about 
serious disposal problems. 
R A D I A T I O N POLLUTION 
Radiation pollution is caused due to the addition, through actiMties of 
man, of ionizing radiations to the environment giving people an 
exposure to more of such radiations than they normally would 
experience. 
There are mainly two types of radiations. 
1. Non-ionising radiations 
2. Ionising radiations. 
1. Non-Ionising Radiations: Radiations of shorter wave length but 
having greater energy may be able to harm the microorganisms but 
are able to injure only the surface tissues of higher plants and 
animals. These radiation are also known to increase the rate of 
mutations. 
2. Ionising Radiation: The radiation concerning pollution is ionizing 
radiation, which is the radiation of sufficiently great energy to ionize 
atoms and molecules. 
The most important types of ionizing radiation from the standpoint of 
pollution have been alpha, beta and gamma radiation. 
Also, many other types of ionizing radiation are encountered less 
frequently but they can also be dangerous to living systems-protons, 
neutrons, deutrons, and other nuclei of sufficiently great energy. 
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RADIATION SOURCES IN THE ENVIRONMENT 
Radiation sources in the environment are partly natural and partly man-
made. 
1. Naturally occurring Radioactive elements: Radiation sources m 
the environment has been partly natural and partly man-made. Some 
natural radiation is produced by naturally occurring radioactive 
elements, such as the iones listed in table 4.3 
Some naturally occurring radioactive isotopes their abundance in the 
lithosphere their half liyes, and the nature of their radiation Ra ', U \ 
and Th"^ are all members of natural Radioactive series that produce all 
three types of radiation alpha, beta and gamma. 
TABLE 4.3 
RADIO ACTIVE ELEMENTS 
Isotope 
Ra^ "^ 
V''' 
Th^ -^^  
^4U 
y5U 
Rb**' 
In"^ 
La"'^  
Sm^ '^ 
Lu^'" 
Abundance 
2x10'''' (in soil) 
4x10"^ (in soil) 
12x10"V soil) 
3ppm 
0.2ppm 
75ppm 
0.1 ppm 
O.Olppm 
Ippm 
O.Olppm 
Half live (yrs) 
1622 
4.5x10^ 
1.4x10'" 
1.3x10^ 
5x10"* 
4.7x10'" 
6x10'' 
1.1x10^ 
1.2x10" 
2.1x10'" 
Radiation 
Alpha, Gamma 
Alpha 
Alpha, Gamma 
Beta, Gamma 
Gamma 
Beta 
Beta 
Beta, Gamma 
Alpha • 
Beta, Gamma 
2. Cosmic Radiation : Another important source of natural radiation 
has been cosmic radiation cosmic rays have been high energy 
charged particles of extra terrestrial origin. They have been capable 
of producing other energetic radiation by collisions with oxygen and 
nitrogen nuclei in the atmosphere. 
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Products of cosmic radiation, their half-lives and their concentration in 
disintegration per minute per cubic meter of air in the lower 
troposphere. 
TABLE 4.4 
COSMIC RADIATION 
Isotope 
H^ 
c'' 
Be' 
s-
p33 
pJ2 
Half life 
12.3 years 
5760 years 
53 days 
87 days 
25 days 
14.3 days 
Concentration 
10 
4 
1 
0.015 
0.015 
0.02 
3. Radiations from medical and dental exposure: The public are 
getting a slowly increasing dose of ionizing radiations from medical 
and dental X-rays. Table 4.5 indicates, that these inan-made 
exposures are considered the largest source, above the background, 
of ionizing radiations to man. 
TABLE 4.5 
RADIATION FROM MEDICAL AND DENTAL EXPOSURE 
Source 
Environmental 
Natural 
Global fallout 
Nuclear power 
Sub total 
Medical 
Diagnostic 
Radio pharmaceuticals 
Sub total 
Occupational 
Miscellaneous 
Sub total 
Total 
Average Dose Rait (millenium /year) 
102 
5 
0.005 
75 
1 
1.0 
2.5 
107 
76 
3.5 
182 
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4. R a d i a t i o n from Television sets: For a person viewing television at 
a distance of 6-7 feet, the average absorbed dose to the gonads 
according to data quoted by Morgan, is probably much less than 1 
milli rad/yr produced there is a safety glass in front of the screen and 
the set operates at less than 25 kilovolts. 
5. Radiation from Nuclear Power Plants: The contribution of 
nuclear power plants to man-made radiation is appreciably small. 
Radiation standard set by the U.S.Atomic Energy Commission 
(AEC) formerly allowed a maximum dose of 500 m rem/year at any 
point on or beyond the boundary of a nuclear power plant, which 
would be several times the usual natural background, in 1971 this 
limit go reduced to 5 m rem/year for light water called nuclear 
power reactors. 
6. Radioactive fallout from nuclear weapons: Radioactive fall out 
nuclear weapons tests has been of grave concern to scientists. When 
we test a nuclear weapon in the atmosphere, there occurs local 
fallout of radioactive fission products over the immediate area for 
about a day, then worldwide tropospheric fallout for about a month 
from fission products released into the troposphere, and 
stratospheric fallout world wide for many years there after. 
TABLE 4.6 
RADIONUCLIDES IMPORTANT IN FALL OUT 
Element 
Carbon 
Strontium 
Strontium 
Iodine 
Cesium 
Isotope 
C'^ 
Sr«^  
Sr^ *^  
j i i i 
Cs'^' . 
Half-life 
5760 years 
51 days 
28.9 days 
8.1 days 
30.2 years 
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example of water molecules. These fragments may later combine to 
form new chemical compounds or free radicals. 
Ionizing radiation can thus split molecules into useless or reactive 
fragments can allow the formation of other reactive compounds. These 
effects can be classified into two groups. 
1. Direct effects: Fragmentation of biologically important molecules 
such as D N A molecules in the cell nucleus. 
2. Indirect effects: Fragmentation of biologically less vital molecules 
with the formation of reactive ions of free radicals that can later 
effect more importapt molecules and impairs their usefulness. 
From a biological point of view, radiation effects are also classified as 
somatic or genetic. Somatic effects have been the efforts on the body 
itself and have been of direct concern to the person exposed to the 
radiation. Genetic effects have been those involving mutations of the 
chromosomes or genes in sex cells; they pose a potential hazard to the 
descendants of the exposed person and are of concern to the whole 
society.(Katyal, T., Satake, M., 1989) 
T H E R M A L POLLUTION 
The pollution of water by increasing its temperature is called thermal 
pollution. Many failna are affected by temperature, so this 
environmental impact has some significance. 
In industrial countries probably the main source of thermal pollution is 
from condenser cooling water released from electricity generating 
stations. Water discharged from power stations has been heated some 6-
9°C, but usually has a temperature of less than 30°C. The extent to 
which such water affects river temperature depends very much on the 
state of flow. 
Over the past two decades or more (see Royal Commission on 
Environmental Pollution , 1972), both the increase in the capacity of 
individual electricity power generating units and the improvements in 
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migration of many fish are triggered by temperature and this behaviour 
can be disrupted by thermal change.(Goudie A., 1981) 
NON- POINT POLLUTION 
The term non-point sources defines these sources of pollution. Pollution 
from non-point sources can be related to weathering of minerals, 
erosion of 'Part i ' lands and forests including residues of natural 
vegetation or artificial or semi-artificial sources, such as use of 
agriculture chemicals, transportation construction sites cumulation of 
dusts and litter on urban surfaces, strip mining and other. 
CHARACTERISTCS: 
Adamkus (1976) has described several general characteristics of non-
point sources of pollution: 
N o n point source discharges enter surface waters is a diffuse manner 
and at intermittent intervals that are related mostly to the occurrence of 
meteorological events. 
Pollution arises over an extensive area of land is in transit over land 
before it reaches surface water. These sources generally cannot be 
monitored at their point or origin and their exact source is difficult or 
impossible to trace. 
Elimination or control of pollutants most be directed at specific sites. 
Non-point sources are derived from consecutive operations on 
extensive units of land as opposed to industrial activities that typically 
use repetitive operations on extensive (small) units of land. 
ROLE O F URBANIZATION 
Urbanization and related hydrologic modifications may cause increased 
pollution loadings that are significantly above the original or 
background levels. The source of urban non-point pollutants varies 
considerably, ranging from urban bird to pet populations, street litter 
accumulations tire wear of vehicles, abraision of road surfaces by 
traffic and construction activities urban non-point pollution mav 
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contain many dangerous contaminants such as lead, zinc, asbestos, 
PCBs (Poly chlorinated Biphenyles), oils and grease. 
Among the residential, commercial and industrial, which are the three 
basic land uses of urban land, least pollution originates usually from 
low density residential zones and park, while highest pollution loadings 
can be attributed to high density down town and heavy industrial 
centers and above all construction sites. 
The areas where the bulk of pollution is carried by surface run-off are 
caused hydro logically active areas and are counted among the main 
sources of non-point pollution. Hydrologically active areas include 
impervious urban and roadways surfaces, areas with high ground water 
table and light soil structure. The term hazardous land uses or areas has 
been used to describe hydrologically active areas that contribute the 
highest amount of pollutants. 
METALLIC TOXICALLY 
Almost any element in the earth 's crust can potentially be found, at 
least in trace quantities, in surface water bodies. Most of these elements 
originate from natural sources. However, increased industrialization 
and urbanization have raised the levels of the trace metals in the surface 
waters, especially the levels of toxic heavy metals. According to 
echapman (1978), 59 elements are considered as heavy metals are 
considered both very toxic and relatively accessible of these 17 toxic 
metals, 9 are being mobilized into the environment by man at rates 
greatly excluding those of natural geological processes. 
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TABLE 4.7 
TOXIC METALS OF PARTICULARS ENVIRONMENTAL CONCERN 
Very toxic and readily accessible 
Co,Bi 
Ni,Cu 
Zn,Sw 
Se,Te 
Pd,Ag 
Cd,Pt 
Ag,Hg 
Ti,Pb 
Sb 
Man induced mobilized higher than 
natural rates 
Ag 
Cd 
Cu 
Hg 
Ni 
Pb 
Sb 
Sn 
Zn 
Toxic metals are mast commonly added to stream^s as salts like 
sulphides, carbonates, and phosphates all of which are quite in soluble 
in water with appreciable hardness and travel mostly with the 
sediments. Their toxicity level will depend upon the type of metal, its 
biological role and on the type of organism and its ability to regulate its 
body concentrations of the metals. 
INDUSTRIALIZATION AND ACID RAIN 
Acid rain is a serious global pollution problem. The drive for 
industrialization in many developing countries has caused the alarming 
spread of this problem which was earlier confined to the developed 
countries only. Tiny droplets of acid solution carried by the wind or 
dropped from the sky may be responsible for the death of trees in the 
forests and fish in water. The origin of acid rain is attributed primarily 
to the presence of sulphates (S04^'), sulphides (SOa^'), and nitrates 
(NOs^"), in the atmosphere. Heavy industries specially coal based ones 
appear to be the main contributors, electric generating plants, industrial 
boilers, large smelters and molar vehicles release oxides of sulphur and 
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nitrogen into the atmosphere. These oxides move hundreds of miles 
through the atmosphere and get deposited as rain, snow or dust. The 
pollutants which cause acid rains are not only harmful to aquatic 
species and forests but they may adversely affected the human health 
along with soil inhibiting beneficial species and resulting in loss of 
millions of dollars every year in the form of loss in t imber trade and 
soil productivity. 
Non-point pollution such as run-off from construction sites are 
becoming major water quality problems. According to Alexender 
(1976) non-point sources of pollution accounts for more than 50 
percent of the total water quality problems. In India, non-point 
pollution has not been given proper attention but, the time has come, 
that this problem should be studied carefully and remedial steps must 
be taken to meet the challenge this looming danger.(Maurya S.D., 
1989) 
ENVIRONMENTAL EFFECTS OF POLLUTION 
Act in haste, repent at leisure is a familiar maxim of human folly with 
particular application to the world of pollution. We must learn to live 
with nature instead of trying to dominate her. 
Before mentioning the environmental effects of pollution let us briefly 
describe the causes of pollution in the world. 
1. Rapid growth of world population. 
2. Expansion of industry in all countries 
3. Lack of environmental concern by industrialists who are motivated 
by profits 
4. Lack of concern by the citizen of the world. 
5. The apathy of religious leaders. 
6. Lack of action by politicians who fear reprisals from pressure groups 
7. Absence of technology to reduce industrial pollution 
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8. Modern warfai-e, and 
9. In-difference of affluents consumers in all countries. 
Today environmental pollution has reduced level far beyond the 
absorbative capacity of natural systems, rivers, seas, oceans and the 
atmosphere. In 1970 the general volume of pollutants originating in 
production activities was 40 billion tons. This may increase to more 
than 100 billion tons by the year 2010. by that time the volume of 
polluted water may increase ten fold. Today discharges of poisonous 
substances are becoming a threat to the health of persons, plant and 
animals life not only in those countries where they are produced but 
also in other is far away from them. Pollution of the environment 
knows no boundaries. 
The environmental effects of pollution are dramatic species 
composit ion in an ecosystem may change because of pollution. This is 
because in some species reproductive processes are inhibited by 
pollution, v/here as other species may tolerate are even benefit from 
pollution. The age structure of the ecological populations in the 
ecosystem may also change, because the effects of pollution may be 
differential between different age groups with varying tolerance levels 
and abilities to recover. The impact of pollution may be more marked 
amongst very young and old members of a population. 
The presence of highly toxic pollutants may reduce the entire 
reproductive capacity of the ecosystem and lead to an over all decrease 
in biomass. 
Patrik (1972) stated that pollution affects the efficiency of transfer of 
nutrients and energy in aquatic systems and often an increase in certain 
species of blue green or green algae leads to accumulation of massive 
standing crops of algae. 
We live in an 'ocean ' of air like fish living in water. The burning of 
fuels on a massive scale produces large quantities of CO2. This increase 
in CO2, and also of other gases, is called green house effect. This 
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increase (world wide CO2 concentration has increased, 10-15%) may 
have a serious effect on the climate causing atmospheric temperature to 
rise to such an extent that the glaciers may start melting and the coastal 
plains may be flooded on a vast scale. This increase in temperature will 
result in increase the sea level by one meter which will in turn 
adversely affect low lying areas which will submerged. This will cause 
the danger for more than one crore from Egypt to be uprooted from 
their land. Green house effect will have adverse effect on vegetarian 
also. Some areas due to increase in CO2 and other gases will become 
deserts \vhile in others there will be abundant rainfall. 
Water gets polluted by the addition of undesirable foreign materials to 
it. When sew^age is discharged into a stream of water the organic 
nutrients, in the sewage help bacteria etc to grow fast. As a result of the 
enhanced activity the air dissolved in water becomes poorer and poorer 
in oxygen and then aquatic life fishes cannot survive. 
Pollution of oceans due to oil-spilling leads to various types of 
problems such as threat to amenities of sea shore resort and beach life. 
The greatest threat is to sea birds oil interferes with their flight and 
swimming. 
Pollution produces deterioration in the natural physical reproduction 
conditions of many types of resources namely air, water, plants and 
animals. 
Lastly, it won ' t be out of place to mention that legal steps must be 
taken, and taken fast to see to it that polluters pay through the nose for 
their destructive acts.(Park C.C. 1978) 
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CHAPTER 5 
E C O L O G I C A L RESOURCES 
AGRICULTURE 
Agriculture is the chief source of livehhood for miUions of people in 
the world as well as in India. Agricultural development is central to all 
strategies of planned Socio-economic development in India. 
Spectacular break through in agricultural research technology 
development and dissemination under the umbrella of Green 
Revolution have been major factors in increasing both agricultural 
production and productivity. The prospect of agricultural development 
solely depends on the past trends. The socioeconomic factors,, the 
regional institutional setup and natural factors varying over 
geographical contour together provide a climate for a particular nature 
of agricultural development framework. Agricultural development 
begins about social and cultural development due to an increase in per 
capita income. There is an over all improvement in the quality of life 
which gets expression in the level of education, health care better 
housing and so on. The cultivators are able to make use of technology 
and go for the improved method of framing. The first important work 
on problems and prospects of agricultural development in India, is the 
report of the Royal Commission on Agriculture which provides an 
exhaustible report on many problems which were responsible for the 
agriculture backwardness in India, suggestions for the improvement of 
agricultural situations have also been given. Banerjee (1969), suggested 
that the future of Indian agriculture depends on the adaptation of the 
adequate strategy in agricultural planning based on comprehensive 
assessment in agricultural resources potentiality in social and economic 
infrastructure and their possible impact on the country as a whole. 
Kanwar (1970). Has focused attention of the modernization of Indian 
Agriculture. According to him the productivity of agriculture is based 
on the use of HYV seeds, chemical fertilizers. Scientific Water 
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Management and other pi-actices. These are the suitable components of 
the progress and modernization of Indian Agriculture. Pal(1975) in his 
study has found out that agriculture being the prominent sector of 
economy, the pace of economic development of the country, has been 
and still continues to be significantly influence by the pace of its 
agricultural development. Infact several eminent scholar have explained 
the spatiotemporal variations in agricultural development. (Mitra, 1967: 
Meltor .1967; Nath,1969; Sharma, 1971; Alam, 1974; Shenoi, 1975; 
Mohammad, 1979; Srivastava, 1983; Mohammad, 1992). They all have 
tried to understand the pattern and processes of the crucial problem of 
agricultural development as it is a multidimensional concepts. 
Al though in Dehradun district agriculture is a prominent sector of 
economy involving about 61 percent of the population, it has been 
languishing for a long period of time. Therefore an attempt has been 
made to identify the spatial pattern of agricultural development in the 
six blocks of Dehradun district. 
D A T A B A S E AND M E T H O D O L O G Y 
Agricultural development is unquestionably a multidimensional 
concept of which crop productivity is one of the vital aspects. Crop 
productivity is to be judged not merely from quantity of production but 
also from the variety and quality of the produce. The simplest and 
crudest measure of crop productivity is the yield per hectare of various 
crops. A desirable sophistication is introduced by finding out the value 
of crop produce per hectare of net area sown/cropped area or per 
cultivator/ agricultural worker. Produce per hectare of net area sown or 
cropped area is an expression of the output per unit of agricultural land, 
and produce per agricultural worker or cultivator reflects the economic 
level of agricultural worker or cultivator reflects the economic level oi' 
agricultural population. Sometimes a corrective is applied by 
computing net output (gross output minus cost of inputs) per hectare of 
net area sown. This computation involves several methodological 
problems and is generally given up in favour of a more convenient 
indicator of output per hectare of agricultural land or per worker. 
Commercialization of agriculture is another dimension of agricultural 
development. The percentage of cropped under cash crops may be used 
as a measure of commercialization of agriculture. The density of market 
centers per 1000 sq km of area can also provide a clue to the degree of 
commercial agriculture. 
The development of agriculture is to be judged also from the degree of 
equity in farm incomes and nature of agrarian relations. 
Above all agricultural development should not produce deterioration in 
ecological conditions. It should not lead to defacement of forests, 
exhaustion of soil nutrients, depletion of underground water and 
emergence of water logging conditions. Conservation of physical 
resources is an integral part of any agricultural development. (Gopal 
Krishan,1992). 
The spatial pattern of agricultural development have been measured in 
terms of technological factors such as chemical fertilizers (NPK). 
Irrigation, H Y V of seeds and implements. 
The following fourteen indicators were selected for measuring the 
agricultural development. 
1. Percentage area under commercial crops to Gross Cropped 
Area(GCA). 
2. Percentage of Net Irrigated Area (NIA) to Net Sown Area (NSA). 
3. Percentage of Net irrigated area(NIA) to Gross Irrigated Area (GIA). 
4. Use of chemical .fertilizers (NPK) in kg on Gross Cropped 
Area(GCA) per hectare. 
5. Percentage of Net Sown Area (NSA) to Gross Cropped Area (GCA). 
6. Cropping Intensity. 
7. Rural Literacy Rate. 
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8. Number of Junior Basic School to per lakh of population. 
9. Number of Senior Basic School to per lakh of population. 
lO.Number of Higher Secondary School to per lakh of population. 
11.Percentage of Literate persons to total population. 
12.Percentage of Electrified Villages to total villages. 
13.Length of Roads per lakh of population. 
14.Percentage of agricultural labour to total workers in rural areas. 
The present study is based on secondary source of published data for 
the year 1996-97 obtained from the statistical magazine of Dehradun 
district. 
For measuring the relative score of various attributes of agricultural 
development in Dehradun District. Standard score technique has been 
applied (Z-Score). 
7A = X i - X 
S.d 
Where 
Zi = Standard Score for the i**^  observation 
Xi = Original Value of the observation 
X = Mean for all the values of X 
S.d = Standard deviation of X 
Further, the results of the standard score obtained for the different 
indicators were aggregated in order to find out the Composite Index or 
Composite Standard Score (CSS) so that the regional differences in the 
levels of development of various blocks may be obtained on a common 
scale. 
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S P A T I A L P A T T E R N 
Agricultural development is a multidimensional process. It is a key 
element of rural development. There is a legitimate aspiration of the 
people in rural areas to improve their standard of living and to share the 
fruits of development. The primary objective of agricultural 
development is usually increased growth of agricultural output. It is a 
requisite of economic growth. Agriculture is the main stay of almost all 
the blocks. Nevertheless, the extent of utilization of agricultural 
potential and the levels of development attained vary from block to 
block (on the basis of composite mean Z score of the fourteen 
indicators). 
i. Blocks w i^th high level of Agricultural Development (above + 
0.075): This category consists of two blocks viz; Kalsi (0.223) and 
Vikas Nagar (0.253) as shown in Table 5.1. Both the blocks are 
almost located in the central part of the district (fig5.1). The blocks 
(Kalsi and Vikas Nagar) recording high level of agricultural 
development have attained their status due to a variety of reasons. 
The farmers living in the central portion enjoy better irrigation 
facilities, use of chemical fertilizers, high literacy rate, production of 
commercial crops and other agricultural technology and 
infrastructural facilities. 
ii. Blocks w i^th medium level of agricultural development (+0.075 to 
—0.075): The medium level of category consists of only one block 
ie. Sahaspur (0.064). This block is located in the central part of the 
district. In this category there is lack of primary educational 
facilities, and infrastructure facilities; the area under commercial 
crop and the irrigation facilities. But the use of fertilizers, literacy 
rate and cropping intensity is moderate. So in this region agricultural 
development is of moderate order. 
iii. Blocks with low level of agricultural Development (Below — 
0.075): Three blocks come under this category. They are Chakrata(-
0.168), Raipur (-0.125) and Doiwala (-0.121). These blocks cover 
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the extreme north and extreme south part of the district. In these 
blocks irrigation facilities are almost very poor. There is also lack of 
production of commercial crops, cropping intensity, educational and 
infrastructural facilities. 
F O R E S T S 
Forests which are often considered to be the most splendid 
manifestation of plant life on earth, have played so important a role in 
the development of civilized man, providing him with materials for 
building his homes, for this furniture, fuel requirements, food material 
like berries and roots and sornany other things, that it would have been 
difficult for man to make the rapid progress he has if they had been 
absent. In modern times forests have been increasingly, used as raw 
materials for paper and pulp and other industries. However , they have 
been the subject of such large scale exploitation that their very future is 
gravely imperiled. Perhaps because of a feeling that there were vast 
reserves of forests, exploitation has taken place on a reckless scale. 
While the commercial uses of timber have been fully recognized, their 
ecological value unfortunately has been largely overlooked. It is now 
increasingly appreciated that forests help to minimized so it erosion, 
have an important role, in moderating climate and provide the habitants 
for large number of animal species. At the same t ime with in the forest 
canopy many kinds of shrubs and other plants are to be found, many of 
them providing very useful substances like gums, resins, dyes and 
chemical substances of medicinal and industrial value. The tropical rain 
forests are particularly rich in plant and animal species and they are, 
sadly, the ones in greatest danger. According to the National Forests 
Policy formulated in 1952, about 33 percent of the total land area 
should be maintained under forest cover but large scale deforestation 
has brought down the actually forested area to a considerably lower 
figure. 
In addition to exploitative or production forests, sufficient areas are 
preserved of the natural forests because it is later which are so rich in 
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what the Forest Department call "minor forest products" which 
however are of great importance to the people, including tribal, living 
in or near the forest. (B.P. Pal, 1982) 
The total forest cover which includes dense, forest, open forest and 
mangrove is estimated to be 633,397 sq km. This constitutes 19.27 
percent of country 's geographic area. The status of actual forest cover 
in terms of dense, open and mangrove forests is presented in table 5.2. 
TABLE 5.2 
FOREST COVER AS PER 1997 ASSESSMENT 
Class 
Dense forest 
Open forest 
Mangrove 
Scrub 
Non forest 
Total 
Area(sq km) 
367260 
261310 
4827 
57211 
2596655 
3287262 
Percent of geographic 
area 
11.17 
7.95 
0.15 
1.74 
78.99 
100.00 
The geographic area of the district is 3088 sq km of which 304894 in 
hectares is reported area. The forest cover of the district is 207400 in 
1999. The block wise distribution of forest area are as follows in table 
5.3 
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TABLE 5.3 
THE BLOCK WISE DISTRIBUTION OF FOREST IN 1999 
Block 
Chakxata 
Kalsi 
Vikas nagar 
Sahaspur 
Raipur 
Doiwala 
Total 
Reported Area in 
hectares 
66258 
28311 
42752 
60601 
48341 
58631 
304894 
Forest Area in hectares 
52615 
15704 
28632 
41562 
24489 
44398 
207400 
ENVIRONMENTAL IMPACT OF FOREST 
It is well known that forests exert a profound influences on land, air and 
water but their effect is essentially at the micro level. It is on the 
integration of these micro influences over large areas and over long 
periods of t ime which results in macro effects on the environment as a 
whole. 
Air and water are effected through the climate influences because the 
presence of forest cover modifies the climate markedly on a micro level 
and to be greater extent on the macro level as the total effect is greater 
than the sum of the parts. The intensity of solar radiation falling on the 
forest is markedly reduced, and this reduction leads to a modification of 
temperature and humidity, their vertical gradients, and the soil 
moisture regime, which in turn, reacts on the nature, density and 
structure of the vegetation itself. The zone of minimum temperature 
does not lie at the bottom, but at a height of about 1.5m and the 
temperature of the air inside a forest is lower than that prevailing higher 
up, contrary to what happens in the open where the adiabatic lapse rate 
is higher, resulting in temperature gradients in the lower layer of the 
atmosphere. Similarly, the range of the soil temperature is more 
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equable both diurnally and seasonally. It also decreases with the depth 
of the soil, the main effective zone being upto 30 cm below the soil 
surface. 
Humidity is higher in forest areas, being highest at the ground level at 
sunrise and as the temperature rises the gradual fall in humid leads to 
the transfer of water vapour from the ground by the evening. Dew 
formation is affected, being more is open, and so are fog and mist 
which arise from radiation. This is a source of occur moisture directly 
absorbed by the leaves. Moisture evaporates less readily, although 
evapo-transpiration may deplete the soil moisture to a greater extent 
and to a greater depth, the effect varying with the soil moisture regime 
as well as -with the structure of the forest. 
The velocity of wind is, markedly affected, a fact utilized to advantage 
in the creation of shelter belts and wind breaks. Soil erosion and wind 
blowing are controlled, the wind induced evaporation is diminished and 
the vegetation not only acts as a filter and cleanser, especially with 
respect to soil particle^ (dust, coal, ash etc) but also to polluting fumes 
and vapours . The efficiency is directly proportional to the physical 
structure, but the species also contributes to some extent. The role of 
vegetation as a producer and replenisher of oxygen needs hardly any 
emphasis , as virtually all life depends upon the oxygen layer produced 
and maintained through the functioning of the chlorophyll mechanism . 
Interception by tree cover on the average can be assumed to be around 
20 percent of the rainfall (Kaul, 1980). Though no detailed studies have 
been carried out on interception by the ground vegetation, it is 
estimated to be atleast 10 percent on a conservative basis. Interception 
by leaf litter could be- of the order of 5 percent of the gross rainfall. 
Thus, over 35 percent of rainfall is intercepted by the forest cover. In 
areas of high rainfall, this reduction assumes greater importance as 
there will also be a proportionate reduction in run off on the other hand, 
in areas of low rainfall, water yield calculations should take the forest 
cover also into consideration for a proper and reliable assessment. 
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One of the most important functions of forest consists in conditioning 
the soil to permit to act as a reservoir for water. The forest floor 
consists of a large amount of decomposing organic matter which 
changes the physic-chemical properties of the soil. 
The effects on the land are perhaps more important in that land 
degradation is reduced to the minimum and thus condition, 
compounded with controlled stream-flow, emphasizes the importance 
of forests as the most efficient means of soil and water managements, 
especially in areas where other methods of conserving soil and water 
are not feasible owing to high cost and the present stage of 
technological development. 
Forest eco-systems contribute a lot of organic matter to the soil in the 
shape of leaf fall, twigs, branches, fruits, which influence soil 
properties in many was apart from being sources of nutrients to the 
plants, the nature and amount of this contribution depending, besides 
other factors, on the species present. 
FOREST DESTRUCTION AND DENUDATION 
Man has been the principal agency for destruction and denudation of 
forests. The impact of human activities for millennia and the increaising 
pace of development, unplanned for historical, demographic and 
cultural reasons, has led to serious ecological repercussions which have 
been caused mainly by : 
1. Increase in population and the heterogeneity of cultural groups 
leading to diverse pattern of land utilization, resulting in large scale 
destruction of forests. 
2. Deforestation for agronomic and pastoral activities as need for 
increasing animal population which has reduced the forest cover to a 
dangerously low level. This clearing of forests has caused severe 
erosion, extensive run-off and land degradation; overgrazing of 
fragile pastures by local and migratory livestock has accentuated the 
process. 
3. Bringing under cultivation sub-marginal lands without regard to land 
capability and insufficient attention paid to soil and water 
conservation. This has caused wide spread silting up of the drainage 
channels, reducing their capacity to canalize rainfall run-off when 
they are already carrying large volumes of waters from the melted 
snow. The pressure of bovine population on grazing lands and 
migratory grazers are a potent force responsible for the continual 
degradation of forest resources. 
4. Construction of roads causes severe erosion which affects hill slope 
stability, damages the protective vegetative cover both above and 
below the road; the debris covers up forest vegetation, orchards and 
agricultural fields, blocks natural drainages, pollutes the streams and 
delays vehicular traffic, a part from causing damage to human life 
and property. 
5. Forest eco-system in India have been providing a variety of forests 
products and services for long past. But the rising demands for these 
goods and services due to rapidly increasing human and livestock 
population and growing competition of land for agricultural and 
other urban uses coupled with the low productivity of our forests has 
caused a very critical situation. As population has increased and 
industrialization and urbanization have progressed, the demands for 
forest products and other sei-vices that the forests provide have 
sprung up suddenly to find the foresters and forests a like the 
prepared to fulfill them, resulting in large scale destruction of our 
forests with disastrous consequences. (Chadha. S. K., 1988) 
C O N S E Q U E N C E S 
Deforestation, cultivation and overgrazing on hill slopes and 
construction of roads in the mountains have made irreparable damages 
in the hills as well as in plains. To mention a few, drying of springs, 
situation and recurrent floods in plains are enough. 
12 
i. Is hill areas the most alarming consequences in the damage caused 
to spring environment. Deforestation adversely affects the quantity 
and periodically of springs. 
ii. After the evaluation of sediment data of twenty one selected 
reservoirs. National Commission on Agriculture (1976) has come to 
a conclusion that on account of deforestation, the rate of siltation has 
been several times more than the assumed in the project design. It 
has not only reduced the life span of these reservoirs but also their 
storage capacity which ultimately will affect the power and 
irrigation potentials. In the case of Ramganga, the observed rate of 
annual sedimentation is 18.19 ha m/lOOKm^ as against the 4.29 ha 
m/lOO k m . as a result, the age of Ramganga Dam Project has been 
reduced to 76 years against the previous estimated age of 100 yrs 
(Mithal et.al,1984). 
Valdia (1985) has reported that the river Ganga originating from the 
Central Himalaya, carries 340x10^ metric tonnes of sediment each year. 
This is not only, on account of forest destruction, the present rate of 
erosion in the catchment area of the Himalayan rivers (100 cm/lOOOyrs) 
is five t imes higher than the rate prevailing in the past 40 million years 
(21 cm/lOOOyears) (Menard, 1963). On account of siltation, the beds of 
river rise w^hich in turn increases the intensity of floods. 
iii. The National flood commission (1980) has a period that among the 
various causative factors leading to floods in the Gangetic plains, 
deforestation and erosion is most alarming. 
R E M E D I A L M E A S U R E S 
It is encouraging to note that the hill development has lately been 
accorded greater importance realizing the magnitude and man- nature 
relationship. But we have to go a long way. In order to achieve this, 
following suggestions and steps should be taken into account which 
certainly will mitigate the problems and pressures. 
u: 
1. Priority based afforestation 
2. Complete prohibition on diversion of forest land to non forest use. 
3. People ' s Co-operation and involvement, if necessary with certain 
incentives in raising the social and agro-forestry. 
4. Nat ional Policy on forest declared in 1952 should be strictly adhered 
to. 
5. Like agricultural crops, forest should be treated as crop. 
6. Ban on practice of mono-culture in afforestation. 
7. Inculcation of awareness among the people concerned. 
8. Enviommenta l impact assessment before execution of any 
development plan. 
9. Coutinuous monitoring after their exemption. 
lO.Hazard zone mapping and complete ban on developmental activities 
in sensitive zone. 
11 .Land use planning according to slopes. 
12.There should be obligation that the number of trees cut or damaged 
should be replaced with local species. 
13.Each establishment should compensate in equal amount, if the forest 
tract is cleared off. 
14.In construction of roads, debris generated should arrested by 
stacking the large pieces of rocks or by making fences. 
15 .Establishment of Forest Ecology Commission under the 
chairmanship to leading ecologists to decide the future course of 
development and forestry.(Sing O, Nag, P. Luara, V. K., Singh, 
1993) 
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TABLE 5.4 
DISTRIBUTION AND FOREST SHARE IN DEHRADUN DISTRICT 
Block 
Chakrata 
Kalsi 
Vikas nagar 
Sahaspur 
Raipur 
Doiwala 
Average 
Percent distribution of 
forest 
79.41 
55.47 
66.97 
68.58 
50.66 
75.72 
61.14 
Per capita forest share 
0.978 
0.317 
0.244 
0.304 
0.052 
0.238 
0.3555 
SPATIAL DISTRIBUTION OF FOREST 
The percentage of forest ie. Forest area from the total reported area (in 
hec) , is marked with a notable variation in its distribution among the 
blocks of Dehradun district. The range of interblocks variation of 
percentage of forest varies from 79.41 percent in Chakrata to 50.66 
percent in Raipur block with a district average of 61.41 percent in 1999 
(Table 5.4). 
The percentage of area covered by forest of each Blocks of Dehradun 
district may conveniently be categorized into three grades of below 
60.25 percent (low), 60.25 to 69.83 percent (medium) and 69.83 and 
over (high). The regional distribution of percentage of forest has been 
depicted in fig 5.2.The figure shows that the two blocks come under 
high grade of 69.83 percent and over which constitute two small but 
notable region in the south and north part of the district. It includes 
Chakrata (79.41 percent) and Doiwala (75.72 percent) Blocks but they 
are so apart and fail to form a continuous region in the district. These 
region cover about thirty three percent area of the district. 
Two blocks namely, Sahaspur (68.58 percent) and Vikas Nagar(66.97 
percent) fall under the medium grade (60.25 to 69.83 percent) which 
are very close to the district's average, are mainly concentrated in the 
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central part and form a prominent region in the district. No less 
significant is the third grade. In the regional distribution of forest two 
regions of low percentage are identified. One in north center to include 
the Kalsi Block and other in south-central part to comprise Raipur 
Block. These two Blocks detached by medium grade and fail to form a 
distinct region (fig 5.2). 
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SPATIAL DISTRIBUTION OF PER CAPITA FOREST SHARE 
The regional pattern of distribution of per capita forest share is uneven 
all over the Blocks of Dehradun district and present a very complex 
picture (fig 5.3). 
On the whole , the variation in per capita forest share ranges between 
0.052 (Raipur Block) to 0.978 ( Chakrata Block) while the average for 
the district stands for 0.356 considering these variations the Blocks may 
be arranged into three grades of high (0.622 and over), medium (0.266 
to 0.622) and low (0.266 and below). 
Considering these grades separately, it has been found that, fifty 
percent Blocks fall under low per capital forest share (0.266 and below) 
constitute two small distinct region. One in the central and other in the 
south central part of the district. Former region includes only one block 
(Vikas Nagar) and the latter region comparatively large constitute two 
Blocks (Doiwala and Raipur). The region is separated from the region 
of medium grade.(fig 5.3). 
About 33 percent Blocks fall under medium grade (0.266 to 0.622) of 
per capita forest share. The figure shows that two small region located 
in the central and south central part includes each one Block are 
identified in the district. These two blocks are far apart. Therefore, they 
do not constitute any definable region. The lowest number of Block 
(one) falling under the high grade of per capita forest share of 0.622 
and over is chiefly located in the extreme north block (Chakrata 0.978). 
it covers only about seventeen percent area of the district. 
The regional pattern is characterized by a gradual increase in per capita 
forest share from north to south. 
M I N I N G 
Mining may be defined as the removal of minerals from the earth's 
crust for the welfare and prosperity of mankind. Among the bounties of 
nature, mineral resources are for most valuable treasure to the society 
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marching a head on the road of planning to achieve economic 
development and growth. Mineral products are beyond doubt backbone 
of industrialization. A rational utilization and adequate extraction of 
mineral resources through well directed exploration techniques and 
mining is, however an essential prerequisite. 
Mining, mineral, money and mankind are intricately intei-woven in the 
society today without minerals progress is impossible and without 
progress, mankind has no meaning. 
As demands for minerals grow, the area of mining would expand at a 
faster rate, threatening increasingly larger areas of landscape. 
Mining results in despoliation of land, creates ugly scans and leaves the 
area with large lakes, hillocks rendering the area useless for any other 
purpose. Now^ we w^ill mention some of the impact of mining: 
1. LOSS OF FORESTS: Mining directly effect forests when located in 
a wooded area. There is loss of timber and fuel resources, useful 
minor forest produce and loss of habitat for wild life. The vegetation 
has to be cleared and this results in irregular exploitation of forest 
contrary to accepted principles of removal of wood equivalent in 
volume to that of increment put on by forests in a year. Mining also 
results in loss of genetic resources. 
2. LOSS OF AGRICULTURAL LANDS: Mining invariably, if forests, 
are absent, affects agricultural lands. 
3. LOSS OF HOMES 
4. AIR POLLUTION: Mining results in serious disturbances of soil 
involving digging, transport and dumping. This leads to considerable 
dust generation at all levels inspite of the provisions of safeguards. 
Inhalation of the fine dust results in development of pulmonary 
diseases and the control of dust has to be minimized to a great extent 
if it is possible to totally control it. 
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5. NOISE POLLUTION: In quaries and mines explosives are being 
used in increasingly large quantities. The variations generate by 
detonations generated noise pollution. It also contributes to the 
destabilization of hill tops by opening out joints, fractures, fissures 
and cracks. In the Mussorie hills on an average three blasts per day 
per quarry (in the eighty odd quarties) have greatly weakened the 
jointed and already breccicated rocks resulting in acceleration of 
incidences of mass movements and drying up of spring feeding the 
streams such as Kakbare, Derinala, Murry, Dhobighat, Kempty and 
others ( Negi 1982). 
6. WATER POLLUTION: Mining sometimes destroys water sources. 
The soil is disturbed. In hilly terrain the loosened soil is not only 
washed downhill choking water courses or habitations and silting of 
tanks, reservoirs etc. the wash off soil also result in the raising of 
river beds and consequent flooding of agricultural garden lands and 
villages. 
7. UNPLANNED DEVELOPMENT: The development of jhuggis/ 
slums around mining complex is an other impact. 
8. TRANSMISSION OF POWER: Power lines riddle the country side 
and mining complexes and sometimes involve clearance and 
sometimes involve clearances of forests and trees which produces a 
dreary atmosphere. , 
9. BLASTING: Quarring locally and in wear forest areas or exavalation 
of tailing dams causes serious disturbances of soil, loss of vegetation 
and effect wildlife of the forest is nearby. 
lO.INFRASTRUCTURAL FACILITIES: The construction of roads, 
establishment of colonies, processing plants, crushers, tailing dams 
cause destruction of vegetation, loosen the soil, especially in hill 
regions leading to soil erosion, requiring costly operations like 
stabilisation of slopes and other works. 
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11.ON QUALITY OF' LIFE: The establishment of mining industry 
results in changes in life style of the people especially tribals and 
this results in hitherto peaceful inhabitants resorting to fast life 
especially youth affecting their health.(Joshi, S.C. and Bhattacharya. 
G., 1980) 
M I N E R A L W E A L T H 
Dehradun and Mussoorie areas are well known for their economic 
potentiality due to abundance of economic minerals like limestone, 
limestone-marble, phosphorite and gypsum. Other minerals have been 
also reported either in pockets or in veins like baryte, pyrite, galena and 
sulphur. All these minerals are located in the Krol belt viz Infra Krol, 
Krol and Tal formations, but their economic potentiality is uncertain as 
the nature of these deposits are uncertain. 
LIMESTONE AND LIMESTONE MARBLE 
These minerals are mainly exploited from the Krol C member of the 
Krol Formations in Sahastradhara, Jud, Kerwan, Oak Grove, Jharipant, 
Bhatta, Hathipaon and clouds Ends area. These limestones are generally 
dark, pale grey and light bluish in colour, occasionally microcrystalline 
and hard. They are of high grade passing even into chemical grade. 
These limestones do Jiave some thin beds of shales. Perfect white and 
black microcrystalline variety of limestone is also quite common and 
has given rise to a marble variety of low-grade metamorphism. The 
limestones are quite pure, the percentage of CaCOs going as high as 
99.8 percent the concentration varies in streads, pockets and zones of 
magnesia limestone. High grade limestone in sisoli, sahastradhara, 
Bhitarli, hathipaon and clouds End and are well known. CaO contents is 
reported 55 percent in sisoli area. The limestones are exposed on the 
slopes of the ridges and are being worked out by open quarrying and 
strip mining methods. The over burden is generally very thin, 
practically one. These deposits extend for 3.5 kms in length all along 
the southern units of .the Mussoorie syncline. The individual bed of 
limestone is generally 4-6 meters. Auden estimated the reserves to be 
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approximately 34 million tons and regarded them to be of metasomatice 
origin from the dolomite limestone.(Chadha, S.K., 1988) 
In this district. Geology and mineral development work is done by the 
Uttar Pradesh state mineral development corporation and Directrate of 
Geology and Mining. During the year 1979-80, 61,553 tons of high 
grade limestone was produced by the corporation. 
URBANIZATION 
Urbanization is no longer a phenomenon peculiar only to certain parts 
of the 'world rather it is a world wide phenomenon. A continuing 
increase in the number and size (in terms of both area and population) 
of tow^ns and cities and a characteristic feature of social and economic 
development throughout the world. The process of urbanization is 
commonly viewed as an unavoidable consequence of general progress 
in science and technology. Today 's progressive urbanization produces 
many consequences. In spite of a number of convenience of material 
urban facilities, comforts and cultural advancement, the urban people 
are also exposed to a variety of undesirable phenomena. Urban centers 
have always been considered and the nucleus of human civilization and 
culture. The activities differ markedly from rural to urban areas. 
Usually in rural areas, functions are mostly primary but in urban areas, 
they are more diversified ie. Manufacturing, trade, commerce, 
transport, communication and so many professional, personal, official 
and institutional services. These secondary, tertiary and quaternary 
activities of towns and cities promote the socio-economic development 
of the region. 
In urban areas especially in big cities and metropolitan areas population 
pressure and shortage of land and houses, traffic congestion, shortage 
of play grounds, parks and open spaces for recreation, insufficient 
amenities of life, high level of environmental pollution ie, air, water 
and noise pollution etc. have become common phenomena not only in 
certain regions but throughout the world though varying in nature and 
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quantity. Biesides these, there are also problems for electric and water 
supply, energy, sun-shine, more unemployment etc. in comparison to 
rural areas. Among various problems of cities, congestion and 
environmental deterioration including slums are those which have in 
recent years attracted the most public concern. As a result, the negative 
consequences of urbanization are progressively increasing and produce 
or threaten to produce a growing deterioration in the life of urban 
people of present and future. Due to many socio- economic and 
politico-cultural factors 'anti-urbanistic ' measures are insufficiently 
effective in counteracting the growing negative consequences of 
modern urbanization in both developed and developing countries of the 
world. 
Urbanization as a process of economic development is necessary for 
improving the social and economic conditions of the people. Hence, 
general as well as environmental problems created by unplanned 
urbanization must be solved rapidly. (S.D. Maw»ya, 1989) 
Urbanization is a very important feature of the human evolution. Today 
people live, w^orld over, with in a framework of city system that 
influenced, either directly or indirectly, nearly all human behaviour. 
Urbanization is post renaissance period in a process strongly associated 
with industrial and technological development and has greatly 
accelerated the process of urbanization with growing impact of 
modernization only changing proximies of human society. At present 
urbanization is being accepted as a way of life and it has became the 
essential part of economic development as well as an important index 
of material progress and prosperity of the society. (Joshi S.C. and 
Y.P.S. Pangtey, 1987) 
PROCESS OF URBANIZATION 
An accelerating pace of urbanization resulting in a misinatch in the 
space economy at various levels and in several forms, specially in the 
countries of the third world, has been a matter of growing concern to 
planners, decision makers and the development analysts. Rapid 
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population growth, unbalanced urbanization and the deteriorating 
human environment form the trilogy of problems which the third world 
is facing today and these together seem to negate all national planning 
and development efforts aiming at improving the quality of human life. 
Inadequacy of industrial development in the countries of the third world 
reinforces these problems and sometimes these appears to threaten 
world peace. 
Urbanization refers to the transformation of the society including some 
drastic geographic, economic and social changes. It represents the 
movement of population to towns and cities, an increase in the 
proportion of population engaged in secondary and tertiary sectors of 
economy and a corresponding change in the behavioral pattern. 
Urbanization is closely interlinked to two other processes, i.e. 
Industrialization and modernization and these three sometimes work in 
conjunction. Urbanization refers to the spatial shift of population from 
rural to urban settlements, where industrialization signifies the 
structural shift of labour force fi-om primary to secondary mode of 
production. 
As urbanization is the difftision of economic innovation and a process 
of social change and spatial development, the assumption is that well 
coordinated development of socio-economic infrastructure is essential 
in order to maintain a high level of urban and economic development. 
Urbanization is not merely the concomitant of industrialization but a 
concomitant of the whole gamut of factors underlying the process of 
economic growth and social change. Urbanization has not been 
accompanied by modernization as well as industrialization, ie. a case of 
'pseudo-urbanisat ion' or 'over-urbanization' . The process of increasing 
tertiaisation in urban areas seems to be almost deprived of 
modernization as there is no significant improvement in the level of 
living. Tertiarisation of the urban economy seems to have grown 
without an adequate or a sound base of the secondary and primary 
sector. Though the process of continuing modernization in the 
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developed countries during the last few decades has not contributed 
much towards further urbanization as is manifested in increasing 
concentration of population in places defined as urban, nevertheless, the 
urban influences in the form of sub urbanization and mega 
politanisation have become more pervasive throughout the national 
space. Thus, in the three process urbanization, industrialization and 
modernization do not seem to properly juxtaposed as they had been in 
the past in the industrialized, developed countries, at their 
corresponding level of urbanization.(Jaymala Di ddee and Vimal Ranga 
Swamy, 1993) 
IMPACT OF URBANIZATION ON CITIES ENVIRONMENT OF 
INDIA 
In the past men have customarily acted to produce artifacts and to 
rearrange their habitats without regard to what might happen to other 
animals, plants, climates, soils or the very earth beneath their feet. But 
man has become the ecological dominant of the modern world. His 
numbers are growing rapidly and he is congregating in cities even more 
rapidly, in an implosion that appears to be out of control. Modern 
science and technology have permitted the lengthening of man 's , life 
span and an enormous reduction in infant mortality. Given population 
control, science and technology may also help solve the problems they 
have created. But continuing reappraisals of the consequences of 
actions must now be made, and the reasons for undertaking the actions 
must be examined critically. The social linkage between public, 
formally uncalculated costs, and privately anticipated benefits must be 
solidly forged: in the long run the preservation of man and preservation 
of nature are one and the same, but in the short run there are always too 
many temptations to sacrifice the latter for the former. Both the 
physical and mental health of man requires that urban systems of 
biogeochemical cycling be brought into a new, relatively stabilized 
relationship. Unfortunately, time is short and men learn slowly. It is 
safe to assume that grievous crises will precede positive action. 
126 
Society critically needs understanding of the local spatial expression ol 
environmental systems, it needs to know who wants what and who gets 
w^hat is spatial as well as socio economic terms of reference. And it 
needs critical appraisals of past behaviour for clues of future events. 
The urbanization process in India has come to occupy an important 
place in development of the country. A typical feature of India 's urban 
growth is an alarming increase in population of large and metropolitan 
cities. Though only about 30 percent of India 's population live in urban 
areas, the population of cities is growing by about 10 lakhs each month. 
The cities in India, are growing at the rate of more than 4 percent a 
year, which is twice the rate of growth of population and highest in the 
world. 
The t remendous increase in population of cities has created several 
consequences such as housing shortages, growth of slums and squatter 
settlements, over crowding and congestion, unhealthy living conditions, 
breakdown of infrastructure, lowering of civic standards, air, water, 
noise pollution etc had their greatest impact on the deteriorating cities 
environment, especially in metropolitan cities. The provision of various 
civic amenities could not keep pace with growth of urban population, 
as a result the quality of cities environment could be maintained. In 
addition, lack of proper development and growth of substandard 
housing and slums have resulted in innumerable environmental 
problems and the large and metropolitan cities are victims of such 
elements of environmental degradation. Further, congestion and non-
confirming uses are mixed up and pollutes the cities with smoke, smell 
and noise. 
The cities environment, identified as a highly integrated system of both 
natural and man-made environment, in various mixes, is the base for 
numerous complex, perverse and pervasive environmental problem that 
are multidimensional in nature. The increasing environmental problems 
in cities are an off-shoot of growing population through natural 
increase and migration, industrial activities in a few cities (80% of the 
127 
total industrial production is accounts for by industries located in only 
nine cities), unchecked growth in vehicular traffic and unplanned 
growth of cities. (S.D. Maurya, 1989) 
The area under cities is also increasing everywhere. In India, it 
increased by over 6000 sq km between 197-81. All these indicate that 
cities are becoming the home of larger and larger number of people. 
Thus, vast humanity is living in environments which are getting 
degraded and polluted at an alarming rate and are becoming unfit for 
human living and other forms of life. 
From the environment point of view, cities are the places where the 
interaction is most complex and most severe. The interaction does not 
remain confined to the land surface, it goes up deeper into the earth and 
higher into the atmosphere. It has another dimensions, that is, time. It is 
over a long period of time that the cumulative effects precipitate into 
visible and noticeable forms and it is after many years that one is able 
to recognize the chain of reactions that have taken place. 
Urban ecosystem consists of land, soil, drainage, atmosphere, flora, 
fauna and man. There are certain inputs in this ecosystem raw 
materials, food items, energy, water, air and man (through daily, 
periodic and permanent migrations). Man, as the key figure, interacts 
with the various elements of the ecosystem and in the process disrupts, 
obliterates and fouls them. There is, thus, physical and biological 
degradation of the environment. There is also the degradation of the 
social environment. These degradations are making the environment 
unfit and often hostile to man and his biological needs. Changes in 
urban environment do not remain confined to its territory alone. 
Through air, rivers, animals, these changes become extra reg iona land 
often global in scale. 
The impact of urbanization on environment varies according to the 
level of economic and cultural development of the country. The 
environmental degradation in cities arises lack of awareness due to low 
literacy level, abject poverty lack of urban amenities in position of 
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modern technologies on countries with medieval cultures, exploding 
urban population a rc some of the significant factors which are 
contributing to environmental degradation in developing countries. 
It can be said that the environment of the citieis is far from satisfactory, 
often hostile to human living. In fact, they are actively causing the 
detoriation of life. These hostile environments contain more than a 
billion people and the number is continuously increasing. What will be 
their fact is anybody's guess and what will be the global consequences 
of pulverization of environment is yet to be seen.(Raza. M., 1992) 
INDIAN TRENDS OF URBANIZATION OR CAUSES OF 
URBANIZATION 
1. Migration of Rural Labour: This has been caused mainly by a 
flight of landless and unemployed labour, further accentuated by 
repeated droughts, floods and crop failures. 
2. Industrial job opportunities: The rate of migration increased by 
association of towns and cities with industrialization and the 
prospects of a daily wage. 
3. Volume and pattern of migration: The volume of gross migration 
from rural to urban areas is certainly large. Over 30 percent of the 
India ' s urban population was b o m outside the town or city in which 
it resides. It is from the villages that the migration rates are highest. 
Though it is both the poorer and richer who migrates rather than, in 
general, the poorest, the middle class or the richest. 
4. Unplanned Demographic shifts: The migration stream from the 
rural to the urban areas in India has not been the consequences of 
any specific population shifts plans or programmes. This 
materialized as a mix of the above factors. 
5. Prol i fera t ion of shan ty towns : Urbanization has not usually 
resulted in settlements strategies. As a result, trend has created 
widespread shanty towns (jhuggies and jhopries) dotting each town 
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and city, both with in and on the periphery, and particularly in 
mining and industrial towns and metropolitan areas. 
6. Mounting social problems: In some of these areas, for instance, 
Calcutta, Bombay, Madras, Dhanbad, Kanpur and Cochin serious 
problems of housing, education, sanitation and other social services 
have arisen, causing concern to civil and government authorities. 
7. Fall in standards: In many instances, there has been a perceptible 
fall in the standard of living, sharp disparities in the 'poverty divide' 
and, as stressed by the United Nations. An erosion of cultural values 
and debasement of the quality of life. (Ray, S. K., 1989) 
THE PROBLEMS CREATED BY URBANIZATION AND URBAN 
CENTERS ARE 
(a )Urban development threatens the expansion of wor ld ' s agricultural 
sectors: 
(b)It exacerbates the water supply and aggravated the situation of 
water disposal; 
(c) It produces almost incurable traffic problems; 
(d)It provides obvious targets for aerial attack; 
(e)I t has favoured the decline of traditional cultures; 
(f) It has brought refinement in criminal activities; 
(g) Urban machine civilization have damaged the rural cottage 
industries and seriously affected the morality of people; and 
(h) Urbanization favoured the transport of pollution to the nearby rural 
areas in terms of waste disposal and emitting smoke.(Mandal. R.B., 
2000) 
District Dehradun has a total urban population of 5,15,480 in 1991. 
There are 17 urban centers of large population size in Dehi-adun. The 
small urban center is Laudaur Cantt with a population size of only 2907 
and the largest one is Dehradun city with 270159 persons. Dehradun 
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cantt is highly congested with 61472 persons/Km" while Mussorie has 
only 412 persons/Km^ urban population is only 50.3 percent of the total 
population of Dehradun. While Block wise Raipur block is the most 
congested with 1405 persons/Km while Sahaspur is the least congested 
with 320.16 persons/Km". 
TABLE 5.5 
URBAN POPULATION IN DEHRADUN DISTRICT 
Blocks 
Chakrata 
Kalsi 
Vikas Nagar 
Sahaspur 
Raipur 
Doiwala 
percent of Urban 
population to the 
total population 
8.685 
-
25.426 
25.132 
77.072 
44.771 
percent of Urban 
population to the 
rural population 
9.512 
-
34.095 
33.568 
336.149 
81.066 
Number of urban 
centers per 100 
sq Km. 
0.691 
-
1.280 
0.703 
1.490 
2.584 
S P A T I A L D I S T R I B U T I O N A L P A T T E R N 
DISTRIBUTION OF URBAN POPULATION TO THE TOTAL POPULATION 
1. L o w ( < 2 0 ) 
This category consists of two blocks viz, Chakrata and Kasi. Kalsi 
Block do not have urban population because it is totally a rural area, 
where as in Chakrata Block the percentage of Urban population to 
the total population is 8.685. The Chakrata Block have 4,670 urban 
population to the total population is 8.685. The Chakrata Block have 
4,670 urban population while the total population of Block Chakrata 
is 53767 persons. The urban density of Chakrata Block is 9,340 
persons/sq km. 
2. M e d i u m (20-40) 
Two Blocks come under this medium category ie Vikas Nagar and 
Sahaspur. The percentage of urban population to the total population 
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in both the Blocks arc more or less the same. Vikas Nagar have 
25.426 percent and Sahaspur have 25.132 percent Vikas Nagar have 
29,833 urban population and the total population of this Block is 
about 117333 and occupies 9.98 Sq Km urban area. So the density 
of this Block is 2,989 persons/ Sq Km. Where as Sahaspur enjoys a 
total population of 136660 and the urban population is 34345 and 
covers an area of about 72.34 Sq Km so the urban density of this 
Block is about 474 persons/ Sq Km. 
3. High (> 40) 
This category include two Blocks of Dehradun district viz Raipur 
and Doiwala. Percentage of Urban population to the total population 
seems to be highest in Raipur Block. It enjoys 77.072 percent which 
is highest among all the Blocks of the district (fig 5.4). The total 
population of this Block is 471425 while the urban population of 
this block is 3,63,337 and it covers an area of about 47.6 Sq Km. So 
the urban density of this block is 7633 persons/Sq Km. On the other 
hand Doiwala Block have 186044 total population and the urban 
population of this Block is about 83295 and this block cover an area 
of about 18.01 Sq Km. The density of population of the Doiwala 
block is 4624 persons/ Sq Km. 
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DISTRICT DEHRADUN 
DISTEIBUTION OF URBAN POPULATION 
TO THE TOTAL POPULATION 
1999 
PERCENT 
40 &, over 
Average 30.18 
20 & below 
Fig. 5.4 
DISTRIBUTION OF URBAN POPULATION TO THE RURAL POPULATION 
1. L o w ( < 2 0 ) 
This category consist of two Blocks namely Chakrata and Kalsi, 
w^hile Kalsi is totally a rural area. There is no town or urban center 
lie in the Kalsi Block. So the percentage of urban population to the 
rural population in Kalsi Block is nil. Where as in Chakrata block 
the percentage of urban population to the rural population is 9.512 
percent (fig 5.5). Only one urban center lie in Chakrata block, and 
have 4670 urban population w^hile this block have total 49097 rural 
population. 
2. Medium (20-40) 
This category include two Blocks viz Vikas Nagar and Sahaspur. In 
Vikas Nagar percentage of urban population to the rural population 
is about 34.095 perpentage (as shown in table 5.5), while Sahaspur 
have 33.568 percent (table 5.5). There are three urban centers lie in 
Vikas Nagar which have a total 29833 urban population where as 
Vikas Nagar Block have 87500 rural population. In Sahaspur total 
rural population is 102315 and total urban population of three urban 
centers is 34345. 
3 . High (>40) 
Two Blocks come under this category. They are Raipur and 
Doiwala. Raipur have attented a very high percentage of urban 
population ie 336.149 percent. Just because highly developed urban 
centers like Dehradun Cantt, Dehradun city, Raipur city etc lie in 
this Block. Raipur Block have five urban centers with total urban 
population 3,63,337 where as the total rural population of this block 
is only 1.08,088. that 's why the percentage goes so high while in 
Doiwala Block five urban centers lie with total urban population 
83295 where as total rural population is around 102749. So the 
percentage of urban population to the rural population is 81.066 
percent. 
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DISTRICT DEHRADUN 
DISTRIBUTION OF URBAN POPULATION 
TO RURAL POPULATION 
1999 
PERCENT .r-^ 
40 & over 
Average 8259 
20 &Ijelow 
10 15 20 Km 
Fig. 5.5 
135 
D I S T R I B U T I O N O F U R B A N C E N T E R S P E R 100 S Q K M . 
1. L o w ( < 0 . 7 0 ) 
Two Blocks of Dehradun district come under this low category ie. 
Chakrata and Kalsi. There is only one urban center ie Chakrata Cantt 
lie in Chakrata Block which have only 0.50 Sq K m area and 4670 
urban population. While the total area of Chakrata Block is 144.8 Sq 
Km. So the number of urban centers per 100 Sq Km in Chakrata is 
0.691 (Table 5.5) where as Kalsi don ' t have any urban .center it is 
totally a rural area. 
2. Medium (0.70-1.40) 
Under medium category we have two Blocks Vikas Nagar and 
Sahaspur In Vikas Nagar Block three urban centers are found viz, 
Herbertpur, Vikas Nagar municipality and Dak Pathar city. The total 
area covered by these urban centers are 9.98 Sq K m and the total 
populat ion is about 29833. The total area of this Block is 234.28 Sq 
Km. So the number of urban center per 100 Sq Km are 1.280 (Table 
5.5) \vhere as in Sahaspur Block there are three urban centers 
namely Mussorrie, landour Cantt and FRI cantonment city. Which 
Combinedly covered an area of about 72.345 Sq K m and the total 
population of these urban centers are 34345. The total area of 
Sahaspur Block is 426.84 Sq Km. So the number of urban centers 
per 100 Sq K m in this Block is 0.703 (table5.5) 
3. High (>1.40) 
Tw^o Blocks are found in this high category, namely, Raipur and 
Doiwala (as shown in the fig 5.6). In Raipur Block five urban 
centers lie which combinedly have 47.6 Sq Km urban area and the 
total population of these urban centei-s are 3,63,337. Dehradun 
Muncipality, Dehradun Cantt, Claimanta Cantt, Raipur city and 
Adhoiwala town are the urban centers lie in Raipur Block. The total 
area of Raipur Block is 335.5 Sq Km. So the calculated number of 
urban centers per 100 Sq Km are 1.490 (Table 5.5) while in Doiwala 
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Block the number of urban centers per 100 Sq Km is highest which 
is 2.504 (Table 5.5). In Doiwala Block five urban centers are found 
which have 18.01 Sq Km urban area and the total urban population 
is 83295 where as total area of this Block is 193.51 Sq Km. Doiwala 
town area, Rishikesh Muncipality, Virbhadra Raiwala city, 
Rishikesh city are the following urban centers lie in Doiwala Block. 
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DISTRICT DEHRADUN 
DISTRIBUTION OF URBAN CENTRES 
1999 
NUMBER/IOOSQKM 
1^0 &over 
Average 1.12 
0.70 &bebw 
10 15 20 Km 
Fig. 5.6 
RECREATION AND LEISURE 
Tourism is an industry and it has its economic, social, cultural and 
environmental aspects. If respect nature, no problem will arise. 
Unfortunately the modern human being thinks that he is a co-creater 
along with nature that is the greatest fallacy, and also the reason why he 
is going to destroy himself in this game. The so-called primitive human 
being had respect for nature. He would take from nature only what he 
required, and to the extent that he required it not plunder it greedily. 
On the world scene in 1971 there were one hundred eighty million 
tourists. In 1980, the figure was two hundred eighty six million an 
increase of million in one decade. The mass tourism demands 
environmental resourses in a big way. With the problem of mass 
tourism arrives the issue of protecting and conserving the 
environmental resourses which the tourists in their wanton and holiday 
making moods erode, often unintentionally. It is necessary that while 
planning development works due consideration should be paid to 
fragile beauty and natural surrounding of that area. N o space action 
should affect the ecological balance of that area. Any tourist activity 
that is permitted has to be subservient to and in consonance with the 
principle of conservation of nature and of the genetic and natural 
resources with in it. But there have been blatant violations of this basic 
code. 
Use of certain areas by visitors for recreation and amenity result in a 
range of ecological problems. The tourist intentionally or 
unintentionally create undesirable impact: 
1. Tourism has caused irreversible damage to physical environment, 
historic sites, monuments and also to wild life. Many coastline has 
been altered. Tourist themselves have choked the narrow streets of 
historic cities and over crowded the picturesque country side. The 
fragile ecosystem, particularly of the islands and also of the 
Himalayas has been affected. Pollution and irrevocable damage have 
been left behind. 
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2. Many species which are a part of our cultural heritage are starting to 
get wiped out. 
3. Traffic due to pedestrians and vehicles alters the composition of 
vegetation. Building of roadways in the mountain system creates 
disturbances. Camping also brings with it certain ill effects. All of 
these factors, then, affect the ecosystem. The vehicles emit carbon-
di-oxide, carbon monoxide, sulphur dioxide, hydrocarbons etc. 
These gases causes tuberculosis, lung cancer, asthama, etc. The 
garbage pollution in the hill resorts spread many diseases. 
4. The great rush of tourist also destroys the ecosystem. The major 
source of water pollution is the human excreta. The refuse gets 
mingled Avith local streams lakes, ponds etc. the water gets polluted 
and causes typhoid, dysentry and many other diseases. It needs 
proper attention and proper sewer management. 
5. Trampling of recreational areas cause some ill effects to the 
ecosystems. Vegetation is bruised by trampling and most species are 
either reduced in abundance or eliminated. Other effects of 
t rampling are as follows: 
(i) The height of the vegetation and its flowering frequency are 
reduced. 
a. Soil is compacted and water holding capacity is reduced due to 
trampling. 
b. Tourist trample across restricted areas in the forests disturbing 
the wildlife and endangering their own lives. The killing of birds 
and animals by hunting, even the simple disturbance of birds and 
animals by sustained human pressure, create varying degrees of 
damage to the natural environment and may permanently affect 
the capacity of that environment for sustained recreational use. 
6. Tourism has also affected feeding and breeding habits. The killing 
of smaller animals through vehicular traffic is another very 
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important factor to contend with. This merits serious attention 
because it effects food chain in the wildUfe system. 
Tourism, economic development and environment have to go hand in 
hand and must develop a symbiotic relationship. It should not effect our 
ecosystem for whatever they are worth. They are already under undue 
stress, and if we increase the strain further by adding newer elements, 
the situation would be analogous to the goose that laid the golden eggs. 
We may have some benefits for some time, but if we want these 
benefits on a sustainable basis we must be careful not to strain the 
goose so that it dies. 
The city, headquarters of the district, is visited by a large number of 
tourists every year, many of them en-route to mussoorie. The climate of 
the city, is temperate. Even during summer, it is not so warm at 
Dehradun as in the district south of it. The Forest Research Institute 
which is world famous for its research work in forestry and is the only 
institution of its kind in Asia is situated here. Besides, headquarters of 
the important establishments like the Oil and Natural Gas Commission; 
Survey of India etc, the Military Academy are also located here. The 
Gurudwara built by Guru Ram Raj during the reign of Aurangzeb in the 
Dhamanwala locality of the town is a religious place of eminence. The 
other place of importance is the Robber ' s cave situated at a distance of 
about 8 Kms from Dehradun the cave is a natural picnic spot 
surrounded by hills where the water suddenly disappears from sight and 
goes underground only to reappear after a few yards in the form of a 
stream. The city has many beautiful rest houses and good hotels to 
provide accommodation to the tourists. For many years, it has been one 
of the best kjiown educational centers in noithern India. Dehradun is 
well linked by rail and road with Delhi, Bombay, Calcutta, Lucknow 
and Varanasi . 
Mussoor i e : Mussoorie, the queen of hill stations, is famous for its 
scenic beauty, gay social life and entertainment. The excellent climate 
makes it an attractive holiday resort. Thronged by holidayers, it vibrates 
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with gaiety and merry making during the summer season. There are no 
steep incUnes and the more adventurous can undertake enjoyable 
excursions to various beauty spots in the vicinity. Mussoorie affords 
glorious views of the nighty Himalayan peaks. 
Kempty falls which are about 11 Kms from the town attract hundreds 
of people everyday. The Bhatt falls are also famous for scenic beauty. 
Though the tourist here is smaller than that of Kempty yet it is a picnic 
spot near to the towoi yet another place of intrest in the town is the 
Depot Hill, popularly known as 'Lai Tibba ' . It is the highest point in 
Mussoorie and beautiful Himalayan panoroma is visible on all clear 
days from this spot. The Badrinath, Kedarnath, Bandarpoonch, Sri 
Kantha and Nanda Devi peaks can been seen from here. Camel 's back 
hill can be reached by electric trolley. The tops commands a very 
beautiful view both of the hills as well as the valley. On clear days, one 
can see even the Ganga and the Yamuna from here. Mussoorie is well 
connected by roads with Dehradun, Delhi, Rourkee and Saharanpur. 
There are some good hotels, recreation clubs and restaurants of cater to 
the needs of the tourists. 
Kaisi: Kalsi, situated at a distance of 41 Kms from Dehradun is another 
place of tourist interest. The scenic beauty around Kalsi is picturesque. 
From the Yamuna upto Kalsi the land on thewestern back of the river is 
formed in two successive ledges, each about 30 metres high. Near the 
foot of the upper ledge is the Kalso Stone contining one of Asoka's 
edicts. 
Lakhmandal: Lakhmandal is situated on the bank of Yamuna at a 
distance of 35 Kms from Chakrata and 128 Kms. From Dehradun; to 
the antiquarion it provides considerable material of interest. It contains 
temples dedicated to siva, the five Pandava brothers, Parsuram and 
Kedar. In order to bum the pandavas, the Kauravas had built their 
'Laksha Garh ' (house of lac). The two remarkably well executed 
figures in stone of Arjuna and the other of Bhima are available on the 
village. 
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Sahasra Dhara: Sahasra Dhara, literally meaning, the thousand fold 
spring is situated at a sistance of 11 kms from Dehradun. The place 
makes an ideal picnic spot and is of immense attraction of visitors. The 
water here has a fall of about 9 meters and leaves an incrustation of line 
of all its touches. Particles thus accumulating over the centuries have 
formed a projecting ledge, and a sort of cave, from the roof of which 
falls a perpetual shower. There is also a sulphur spring in which visitors 
often take bath. Its w^ater is said to cure skin infections and passes other 
medicinal properties. 
Dak Pathar: it is situated amidst scenic surrounding at a distance of 45 
Kms north west of Dehradun on the left bank of the river Yamuna. The 
place as an ideal picnic spot of tourist interest. 
Rishikesh: It is associated with Ram. According to legend have he 
came on the advice of sage vasishtha to do penace for killing Ravana, 
the king of lanka. The town is situated on the right bank of the ganga at 
a distance of about 42 Kms from Dehradun. After the fairs at Hardwar, 
pilgrims, no longer deterred by the former difficulties of the journey, 
now visit the place in large numbers. There are scores of ancient 
temples and ashrams affording spiritual solace to pilgrims, the 
important among them being temple of Bharata, Puskar temple, 
Shatrughan temple, Lakshamana temple, Geeta Bhawan and the Punjab 
Kshetra.(Census of India, 1981) 
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CHAPTER 6 
E C O L O G I C A L BASIS O F 
E N V I R O N M E N T A L M A N A G E M E N T 
It has been known from the vedic times that nature and human kind 
form an inseparable part of the life support system. This system has five 
elements, air, water, land, flora and fauna; which are interconnected, 
interrelated and interdependent and have co-evolved and are co-
adapted. Detonat ion in one inevitably affects the other four elements. 
Basically, it is the need of the poor, the greed of the rich and the 
careless application of technology that have been the main cause of 
environmental degradation in the world. W e are now at the cross-roads. 
Our numbers are growing rapidly everyday and to feed, cloth and 
shelter the mount ing population, we have to draw on nature 's not so 
limitless bank. The dangers are clearly apparent already and the 
principle is looming large before us. Unless concerted and united 
efforts are made now, tomorrow may be too late. 
All is not yet lost, despite the dents and damages to the mother earth 
that have already been inflicted. With careful environmental 
management , much can be repaired and a lot can be avoided in the 
future. The striking feature of the decade is that we have begun to 
unravel and understand the complexity of ecosystems, that our attitude 
to environmental conservation has changed from "Touch me-not" to 
"use me-wisely". 
In India, we face the dual problem of population growth and poverty. 
To these w e^ can trace almost all our major environmental problems like 
the denudation of forests, overgrazing, sewage pollution, malnutrition, 
communicable diseases,etc simultaneously in part of the country, the 
environmental problems due to industrial pollution and urban 
congestion can be clearly disconcerned still, one must recognize that 
the situation has not been reached the point of no return and by 
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restoring to appropriate environmental management, by integrating the 
inseparable economic and environmental systems, and by creating 
environmental awareness among the mass of people, we can choose 
ecologically compatible paths of development. 
It may be emphasized here that just anyone cannot be a component 
environmental manager; likewise, effective environmental management 
has to be used on a scientific and technological approach which takes 
full note of the socio-economic parameters and compulsions. 
Recent experiences from all over the world clearly indicate that 
environmental management as a means of social change has to be fully 
backed by the political system concerned. In this respect, we are 
fortunate in India because of the deep commitment of our government 
to nature conservation and environmental protection. 
S O M E O F T H E M A J O R T A S K S B E F O R E US A R E 
(a) Population control and health care; 
(b) Integral land use planning and water shed management; re-
vegetation of marginal lands for halting deforestation and 
desertification for purpose of firewood, fodder and long term 
environmental security. In essence, it involves greening the 
uncultivated half of India; 
(c) Water pollution control in river systems; 
(d) Air pollution control in industrial pockets; 
(e) Development of reliable non-polluting renewable energy; 
(f) Solid waste utilitazation through recycling; 
(g) Conservation of biological diversity in its totally; 
(h) Development of new types of human settlements without 
congestion and above all, affecting slum improvement; and 
(i) Environmental education and awareness at all levels of society. 
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There is a growing feeling among nations that the environmental 
problems can best be solved through regional and sub-regional co-
operative efforts, as these problems recognize geographic but not 
political boundaries. This feeling is reflected in the establishment of 
several regional programmes. 
Our technical skill in unraveling environmental issues is also not 
wanting one is indeed hopeful that the outlook for the next decade is 
bright for environmental action, and if we all join together in this 
movement , the goal of environmentally acceptable development will 
not elude us an account of their being primary producers, plants have a 
key role in maintaining our life support system. Having realized that the 
future of human kind is bleak on a plantless earth, never before has 
there been such a resurgence of interest in plants and plant cover as at 
present. Therefore, the least we can do is to make India greener and 
greener. This will generate a healthy environment which in turn will 
lead to healthy economy for the present as well as the future 
generation.(Khoshoo, T.N., 1988) 
As concern for environmental protection and conservation of 
environment have increased world-wide, the detrimental impacts of 
pollution and human dominance on natural ecosystems have become 
increasingly important for resource management. There is no doubt 
about the progress and prosperity brought about by industrialization 
however, the materialistic progress has ruthlessly demolished the very 
natural surroundings and is posing threat to environment. Deforestation 
has led to destruction of wild life, soil erosion, loss of soil fertility, 
floods and formation of deserts. Urbanization and unplanned expansion 
of cities have created the problem of waste disposal, sanitation and 
provision of pure v/ater and clean air, use of synthetic chemicals, as 
pesticides in agriculture are also intensifying the problem of water 
pollution. Pollution of water, air and soil is formidable problem at 
globally. 
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The environmental problems of developing countries are not just the 
side effects of excessive industrialization and also due to man 's 
incomplete knowledge of the possible impact of scientific development. 
Progress has become synonymous with an assault on nature. 
Industrialized countries witnessed much more acute environmental 
pollution and began realizing its adverse impact of the lives of the 
people which were sought to be enriched through industrial production. 
The United Nations Conference on Human Environment held at 
Stockholm in June, 1972 proved very timely with it began an era of 
increasing consciousness worldwide regarding the urgent need for 
protection of the environment. 
It was fortunate that our country took up this matter in right earnest. To 
make people aware of environmental protection constitution was 
amended. Article 48 (A) and 51 (A) were added to the constitution 
there by imposing duties on Government as well as citizens for 
protection and improvement of the environment.(Maruthi. Y.A. and 
Subba Rao M.V., 1999) 
PERSPECTIVE IN E N V I R O N M E N T A L M A N A G E M E N T 
An ever-increasing population with aspiration for a quality of life 
hitherto unknown is placing a tremendous stress on all that the 
environment can provide; so much so, in parts, the environment has 
started to give way. Evidence of these phenomena can be seen in the 
spread of desertification, soil maladies floods and droughts, urban 
congestion, extinction of/or threat to countless species of plants and 
animals that make the ecosystems and the ubiquitous pollution of land, 
water and air. And yet, the population growth has not been arrested, the 
demands for food, shelter and clothing, energy and other basic needs of 
society have not abated nor has the realization, that environmental 
resources, even renewable ones, are finite, grown. 
Therefore, environmental management is proper resource use and 
resource management. Environmental management is an 
interdisciplinary approach to resource conservation and recycling and it 
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acts as regulatory force on human wantonness in resource exploitation 
and resource wasting. The central theme of environmental management 
is thus the reduction or minimization of the impact of human activities 
on the physical and ecological environment. It is an endeavour to avoid 
the over use, misuse and abuse of the resources in the environment. An 
eco-system perspective on resource utilization would be useful, were it 
not too every subjective. 
At the global level, the UN has established the United Nations 
Environment Programme (UNEP) which has been given a catalytic role 
to urge appropriate actions to halt and reverse environmental 
degradation in various parts of the world. Several countries have also 
initiated programmes for environmiental improvement and set up 
organizational structures for dealing with the environmental problems 
in their own countries. The world conservation strategy launched world 
over is based on the theme of development without destruction and the 
concept of protecting ecosystems for providing the base for sustained 
development. The Indian government, which has been sensitive to 
environmental concerns from the beginning, has set up a Department of 
Environment at the center with over all responsibilities of ensuring 
Departmental protection and conservation. 
Concern in developing countries environment is the resource 
comprising land and all that it contains on the surface and beneath, 
water and the life it supports and air. Government then, is concerned 
with wise management of resources, which is synonymous with 
environmental management. Government, even now, carries out this 
function of environmental management when it manages agricultural 
land and practices for sustained yield of food products, when it 
manages enei'gy resources for energy production and distribution and 
while depending the nation against aggression, it infact manages the 
security and sovereignty of land and water holdings and airspace. 
Government is thus the supreme manager of the environment. This is 
what envir-onmental management to do. Conserve what needs to be 
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conserved protect what needs to be protected and regulate utilization of 
natural resources to acceptable limits. 
E N V I R O N M E N T A L M A N A G E M E N T S T R A T E G Y 
In order to manage the environment in a rational manner, it is necessary 
to access the potential of the environment for supporting life processes 
and for providing the resources for development. This is vital for the 
continued progress of mankind. Population regulation is a concomitant 
necessity for environmental management. A very similar problem is 
that of management of a city. As it grows beyond a certain optimum 
size, the cost of providing essential city services become prohibitively 
expensive with consequent deterioration of the quality of life. The earth 
may then be maintained at an optimum level such that the quality of life 
for all does not fall below desirable standards. Although cities are the 
engines of economic development, failure to manage the impacts of 
rapid urbanization is threatening human health, environmental quality 
and urban productivity. The immediate and most critical environmental 
problems facing are lack of safe water, inadequate waste management 
and pollution control, accidents linked to congestion and crowding, 
occupation and degradation of sensitive lands, and the interrelationships 
between these problems. Their cost falls most heavily on current 
generations, particularly the urban poor, who are most affected by poor 
health, lower productivity, reduced incomes, and lowered quality of 
life. 
The challenge of rapid urbanization will be to sustain economic growth 
while solving the associated environmental and social equity problems. 
Tackling the environmental problems, therefore, presents a unique 
opportunity to improve health and living conditions as well as 
increasing macro economic performance in the rapidly growing cities. 
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CHARACTERISTICS OF URBAN ENVIRONMENTAL DEGRADATION 
The environmental problems associated with rapid urbanization include 
specific problem manifestations such as: 
1. Pollution from urban wastes- typically, this includes municipal and 
industrial wastewater, storm water drainage, municipal solid wastes, 
hazardous wastes, and ambient as well as indoor air pollution. 
2. Urban transport externalities increasing motorization, poorly 
operating public transportation, inadequate road maintenance, 
insufficient bicycle path, and walk ways, poor traffic management, 
and lack of enforcement and education are all contributing factors to 
congestion, road accidents and vehicular air pollution. 
3 . Resource management issues: unsustainable patterns of resource 
consumption include depletion and degradation of water supplies, 
inappropriate land development, inefficient urban fuel consumption, 
and loss of natural and cultural heritage. 
4. Environmental hazards; urban areas are subjected to natural hazards 
(severe storms, floods earthquakes, volcanic eruptions, wild fires 
etc) and anthropogenic ones, including prolonged exposure to 
pollutants, chemical contamination and industrial accidents. 
M A N A G I N G AND P L A N N I N G T H E U R B A N E N V I R O N M E N T 
THE URBAN ENVIRONMENTAL PLANNING PROCESS 
The urban environmental planning process proposed by the urban 
management program comprises four basic stages: 
1. Rapid Assessinent and consultation. 
2. Environmental management strategy (EMS) 
3. Environmental action plan (EAP) 
4. Sustained Investment Programme. 
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THE URBAN ENVIRONMENTAL PLANNING PROCESS 
Rapid environmental assessment and consultation 
Decision to begin process 
Basic Enviromnental Indicators 
Urban Environmental Profile 
Public Consultation and Forum 
Political Commitment 
T 
Urban Environmental Management Strategy 
Long-term Environmental Goals 
Phased Strategy to reach Goals 
Priority Geographic Areas 
Needed Policy Deform and Institutional Actions 
Environmental Management Strategy Report 
Urban Environmental Action Plan 
Sectoral Development Strategies 
Least Cost Project Options 
Sector Policy Options 
Sectoral Action Plans 
Urban Wide Environmental Action Plan and Report 
Feed back I monitoring 
Sustained Investment Programme 
Project and Programmes 
Polic> Reform 
Institutional Arrantiements 
(Leitmann J., Bartone C , Bernstein. J., 1992) 
Fie 6.1 
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It is quality of life that people aspire to which may set the 
environmental goals. The end objective of environmental management 
is to achieve these environmental goals. The environment, we speak of 
here is a few cmts of soil on which terrestrial life is dependent, a few 
meters of water in which aquatic life can thrive, and a few kmts of air 
with out which nothing can survive to prevent such a doom, 
environmental management practices must be adopted now. 
Conservation, therefore, is an environmental management goal. It 
implies the wise use of resources in the environment for sustained 
development. 
The following are the important aspects (the world conservation 
strategy is based on these premises): 
(a) Maintenance of essential ecological processes and life systems; 
(b) Preservation of genetic diversity; and 
(c) Sustainable utilization of species and ecosystems; 
There is a measure of urgency in this, for; 
(a) The capacity of the environment to support the growing population 
and its increasing consumption is being irreversibly reduced; 
(b) Impoverished rural population in developing countries are 
complelled to use up and destroy the very resources they need to 
free them from starvation and poverty; 
(c) The reduced stability of natural systems has led to the rise in cost of 
goods and services; and 
(d)The resource base of major industries is shrinking. 
The world needs secure sources of food and energy. For such security, 
the important steps to be taken are; 
(a) Maintenance of genetic diversity; 
(b) Combating soil degradation; 
(c) Controlling deforestation and overgrazing; 
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(d) Arresting the spread of deserts; 
(e) Curbing exploitation of terrestrial and aquatic resources; and 
(f) Abdating environmental pollution 
"Sound environmental management is the optimal allocation of finite 
resources between different possible uses. Environmental criteria and 
economic considerations favour that such allocation should be efficient. 
Simultaneously, the available resources should be protected from 
degradation and scares and diminishing resources should be 
conserved." 
When there is talk of environmental management activities like mining, 
finishing, grazing and manufacturing, or environmental systems such as 
water bodies, atmosphere and forests, what is implied is that in the 
former case, direction must be exercised to avoid over-exploitation of 
resources and in the latter, conservation should be practiced to preserve 
their sanctity. 
THE CORNERSTONES OF ENVIRONMENTAL MANAGEMENT ARE 
(a) Environmental Planning; 
(b)Environmental status evaluations; 
(c) Environmental impact assessment; and 
(d) Environmental legislation and administration 
(a) ENVIRONMENTAL PLANNING: The environmental planning 
concept is rooted in the integration of environmental considerations 
in the economic development planning process as hitherto practiced. 
The environmental planning process has to set the policies, priorities 
and techniques in such a manner that it can be readily reviewed and 
modified on a systems feedback basis. It has therefore to be: 
I Flexible in approach; 
II Sensitive to exploitation of natural resources, impacts on 
employment, prices and quality of life in human settlements; 
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III Capable of identifying and developing alternative development 
avenues; 
IV Receptive to public participation at different levels of decision 
making; 
V Catalytic to the development of regional and local potential; 
VI Creative and modalities at regional and local levels; and 
VII A conscious policy framework for attaining a dynamic balance 
between environmental, social, political and economic concerns. 
Environmental planning cannot succeed without taken the following 
actions: 
i. Acceptance of improved quality of life as a basic element of social 
policy; 
ii. Adopt ion of anticipatory steps for integration of environmental view 
on economic and social decision making; 
iii. Encouragement of public participation in solving conflicts and trade-
offs between different development options; 
iv. Collaboration of government machinery, industrial structures and 
academic expertise- in evolving a new way of thinking about 
systematic relationship between economy, energy and environment, 
and 
V. Making environmental protection and conservation compatible with 
socio-economic goals of a society already burdened with problems 
of energy crisis, rising unemployment and spiraling prices. 
Environmental planning attempts to facilitate economic development, 
while avoiding, as far as possible or minimizing certainly, concomitant 
environmental damage. 
Environmental management needs an integrated planning approach, 
which is aimed at managing human activities in order to maintain an 
acceptable balance between the qualities of the human and natural 
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environment. This is obviously dependent on the value judgment of the 
society, which is anything but consistent and may vaiy widely with 
circumstances and with time 
(b) ENVIRONMENTAL STATUS EVALUATION: For management of 
a system a system status is a must. In the case of a complex dynamic 
system like the environment this task is not only extremely difficult, 
but also fraught with several uncertainties. There is no single 
parameter or index of the status in such cases. Also the derivation of 
an index by suitable computational techniques of using several 
critical parameters is not only imprecise but also far too complex for 
current techniques to handle. 
Under these circumstances, one possible approach would be to attempt 
evaluation of status of sub-systems. The conceivable sub-systems of the 
environment and this list is not exhaustible, are 
Sub-system index of status 
Air Air Quality 
Water Water quality 
Land ' Soil characteristics /Productivity 
Flora and Fauna Population size, population Dynamics, Genetic 
Diversity 
A comparison of environmental status between two points in time or 
space may be attempted, using one or a few parameters for a specific 
environmental component. In future, a more extensive and thorough 
research effort to apply systems analysis techniques for assessing 
environmental quality has to be urgently undertaken. 
(c) ENVIRONMENTAL IMPACT ASSESSMENT (EIA): 
Environmental impact assessment (EIA) is one of the primaiy tools 
to date for the environmental manager and a useful guide for 
decision making. It is a procedure for bringing out the potential 
effects of human activities on environmental systems. In some cases. 
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such as pollution impacts, a certain measure of quantification is 
possible, but in respect of long term ecological and social impacts, 
the desired degree of quantification is not achievable currently. The 
most significant output of the EIA is the inter comparison of 
development options and the screening of alternate sites for locating 
development projects. The EIA must identify, measure and evaluate 
both the beneficial and adverse environmental impacts of the 
development projects. 
The methodologies lay emphasis on enumeration of possible impacts, 
data collection and display rather than of their relative importance, 
since the latter, namely the appreciation of the relative weight of the 
values, is really the prime purpose of the assessment, it cannot be said 
that EIA procedures as practiced today are the last world in 
environmental assessment. 
Criticism about EIA include 
(a) It is time consuming and expensive; 
(b)It is not very efficient or convincing approach for integrating 
environmental aspects in development appraisal; and 
(c) It is useful only for massive and unique projects and not worthwhile 
in the case of the medium size routine development projects. 
(d) ENVIRONMENTAL LEGISLATION: Environmental Legislation, 
supported by well drafted regulations and menticulous enforcement 
systems and administrative machinery is an essential component of 
environmental management. The legislative scope covers a wide 
range, including land use, water rights, pollution control and 
abatement, forest protection, wild life conservation, town planning, 
industrial licencing regulations concerning toxic chemical 
manufactures formulation, sale, use and disposal, food 
contamination and adulteration, mining leases, patenting plants and 
organisms and so on. 
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Legislation by itself is not sufficient for enforcing and implementing 
environmental action. Persuasion and education are also equally 
important. Incentive and disincentive packages are also to considered as 
persuasive methods to achieve compliace with environmental goals. 
REQUIRED SUPPORT FOR ENVIRONMENTAL MANAGEMENT 
In order to undertake environmental management practice, the 
following support systems are necessary: 
a. Environmental Management Information System; 
b. Environmental Monitoring and Surveillance System; 
c. Environmental Research 
a. ENVIRONMENTAL MANAGEMENT INFORMATION SYSTEM 
We need to know the status of the environment, before we can attempt 
to manage it. An adequate environmental information system is an 
indispensable adjunct to the environmental management system. 
Irrespective of the data accumulation process, the environmental 
information system must have built in sub-systems for data analysis and 
interpretation and for wide dissemination of relevant information, data 
and result of analysis to users, who ever they may be. 
b. ENVIRONMENTAL MONITORING AND SURVELLIANCE SYSTEM 
Environmental monitoring systems are equally important for successful 
environmental management. 
Three sub-systems for monitoring environmental change. 
Firstly, a network of voluntary observers of environmental quality is 
necessary for alerting the concerned agencies about gross disturbances 
occurring in any locality. 
Secondly, we need sophisticated networks for observing specific 
environmental quality parameters in a systematic and continuous 
manner. 
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Thirdly, is the impact monitoring sub system. This involves the 
periodical evaluation of the status of the environment and its 
components and includes the health status of the people, population 
dynamics of human being and sensitive species, the yield of plants and 
animals, the productivity of soil and so on. 
c. ENVIRONMENTAL RESEARCH 
Research, both basic and applied is, of course, the prime pre-
requirement for initiating environmental management programmes. 
Research is also needed into the methodology of environmental 
appraisal, improved techniques for monitoring environmental appraisal, 
finding solutions for imminent environmental problems, controlling 
environmental degradation and, last, but not the least, reversing 
environmental trends and restoring the health of the 
environment.(Khoshoo T.N., 1988) 
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CONCLUSION 
The dissertation presents some identifiable cliaracteristies based 
on which certain conclusion can be drawn.Agncultural 
development varies from -0.17 to 0.22 scores among the blocks, 
whereas, low in the extreme north and south part. The central part 
of the district enjoys high and medium levels of agricultural 
development. These variations are caused by modernization of 
agriculture and subsequent urbanization. The distribution of forest 
IS different from that of levels of agriculture development. It 
gradually declines from north to south and south to east. The 
regional distribution of per capita forest share is characterised by 
a gradual decrease from north to south. 
The regional variation in the distribution of urbanization is much 
similar to that of urban population to rural population and urban 
centres. However, the range of variation is considerably wide 
(9.51 to 81.07 percent) in the urban population to rural 
population, where as it is much narrow (8.68 to 77.07 percent) in 
urban population to total population and 0.69 to 2.58 percent in 
urban centres. These variations are particularly high m the 
southern blocks and are relatively low in the central and northern 
blocks of the district. In fact, a reflection of higher levels of 
industrial development and economic development is observed m 
the southern blocks of the Dehradun District. 
The present trends are of ecological degradation, such as soil loss, 
deforestation, drying up of springs of water bodies, increasingly 
acid soils, decreasing resources productivity and resultant 
desertification. 
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In order to manage the environment in a rational manner, it is 
necessary to access the potential of the environment for 
supporting life processes and for providing the resources for 
development. 
In the opinion of the researcher, the ecological resources 
management and its judious utilization together with the 
maintenance of quality of environment in order to bring about its 
economically productive, socially equitable and environmentally 
sustainable use of the following four major approaches, namely, 
the ecological, the economic, the technological and the 
ethnological are suggested. Therefore, the community based 
participatory approaches to ecological resources management is 
the practical option. 
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